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A bill was introduced in the Senate on July 2, to 
giveto J. K. MCLANAHAN, J. L. Mort, HENRY FLAD, 
CuAS. J. CANDA, JAMES ANDREWS, THOs. F. RYAN, 
GusTAV LINDENTHAL, WILLIAM F. SHUNK and their 
associates the authorization of Congress to build 
and operate a bridge across the Hudson River be- 
tween the city of New York and the State of New 
Jersey, for the passage of railroad trains and for 
other purposes. It is provided that the bridge shall 
be constructed with a single span over the entire 
river, of at least 140 ft. in the clear above the level of 
ordinary high water, and that no piers or other ob- 
structions to navigation, either of a temporary or 
permanent character, shall be placed or built in the 
river between the pierlines. All railroad companies 
desiring to use the bridge shall be entitled to equal 
rights and-privileges on the payment of a reason- 
able compensation to the ownersof the bridge. The 
bridge is to be built subject to regulations for the 
security of navigation,to be prescribed by the Secre- 
tary of War,and itsconstruction is to be commenced 
within one and completed within ten years after the 
approval of the plans for the bridge by the Secretary. 
The owners of the bridge are required to maintain 
at their own expense, such lights and signals as the 
Light-house Board may prescribe. 


The bridge proposed is that designed by Mr. LIN- 
DENTHAL and illustrated and described in these 
columns last January. 


o —— 


AN underground railway is now ‘talked of” for 
Chicago since the failure of the elevated projects to 
materialize, and the Chicago Tunnel Railway Co. 
has been incorporated. ‘The most active promoter 
of the scheme is Mr. GEORGE W. WAITE of Hyde 
Park, and associated with him are WESLEY R. 
CRUMPTON, FRANK MCMASTER, L. H. CLARK, T. M. 
NELSON, and others. It is estimated that the total 
cost of construction will be #27,000,000, which is at 
the rate of $1,000,000 per mile, which is about half 
the cost of the London work, but, perhaps not im- 
possibly low. The plan proposed is generally sim- 
ilar to the Metropolitan Railway of London, but the 
most objectionable features of the London system, 
the smoke and darkness, is to be obviated by the use 
of electricity as a motive power and for lighting. 
Passenger elevators, capable of carrying frem 50 to 
100 persons, are to be placed at every station, to re- 
move another disadvantage of the London system, 
the stairways. Soft lime-stone is supposed to exist 
at a depth of 100 ft. or 150 ft., and this makes excel- 
lent road-bed and can be easily and cheaply tun- 
neled, so that the engineering difficulties to be over- 
come seem to be comparatively inconsiderable. If 
quicksand pockets, like those which gave so mucb 
trouble in the Lake tunnel, are encountered, it is 
proposed to resort to an iron tubular tunnel. 


_ 


AT a recent meeting of representatives of roads 
running Wagner cars a vote was taken to decide 
what system of steam coupling shall be adopted to 
assure uniformity. The Martin system received a 
majority of 26 votes over the Sewell system. This 
action is not binding, however, unless appreved by 
the executive officers of the road. Representatives 
of the New York Central, West Shore, Michigan 
Central, Lake Shore, Boston & Albany, Rome, 
Watertown & Ogdensburg, and Cleveland, Colum. 
bus, Cincinnati & Indianapolis, voted in favor of the 
Martin system. 


RAILROAD COMMISSIONER SWIFT, of L[llinois, is 
making an earnest effort to have grade crossings 
‘properly protected "in Chicago, by which is meant 
not over or under crossings but simply gates and 
fiagmen. According to a list furnished by Mr. 
SwIFT there is the following appalling list of cross- 
ings which have not eventhis poor protection within 
the city limits of Chicago. 


Illinois Central. ..... cae wa cae 3 
Atchison, Topeka & Santa Waa kcaaxs beeveeewnd. 
Chicago & Western Indiana.. cece ceceerecceeeeeee 4 
Chicago, Rock Island & Pacitic “Ry hénin eee eatneahaun Oe 
Wisconsin Central...... Sd ececccccoces-coscceces ® 
Chicago, Alton & St. “Louis... an ekens 6 
Pittsburg, Fort Wayne & Chicago.. eck cunnnans 4 
Chicago, Burlington & Quincy...-................ 22. @ 
Chicago, te OD Ge BI ns cccnccccstectccceces, OM 
Chicago, Milwaukee & St. Paul... jovneebsaaguienn ae 
Chicago & Northwenterm. .....cccsccccccocce: cece soa 

Acc etek cagethbtasencoas Wiss xaekebe canimdnee 131 


The list shows a barbarous state of things in 
Chicago, which ought to have ended long since. 

IN a recent trial, at Lake View, II1., a car equipped 
with a motor using compressed air made a reund 
trip in 35 minutes for which the usual horse-car time 
is 75 minutes. The system is used quite extensively 
abroad and was brought here from Berlin by a com- 
pany which owns the right for the United States. 

eclbcetaiiitiietecanl 

No very serious railway accidents have been re- 
ported since the wreck of the “Cannon Ball” mail 
train, June 27, at Hurricane Bayou, 16 miles north of 
Mobile, Ala., on the Louisville & Nashville Rail- 
road, which was noted in our issue of June 30. The 
cause of the accident was the undermining by heavy 
rains, of a small culvert. The locomotive left the 
track and turned over, killing both engineer and 
firemen, and six of the eight cars in the train fol- 
lowed it.—A freight train on the Grand Trunk 
Railway was wrecked near Valparaiso, Ind. June 
30. The cause of the accident was the striking of 
some horses on the track. The brakemen was killed 
and the firemen severely injured.—A peculiar ac- 
cident occurred on the Rome, Watertown & Ogdens- 
berg Railway at Newfane Station. The train parted 
while crossing a bridge,and a passenger fell through 
and was killed. 





noaemnG> — 


THE Mexican freight depot and adjoining buildings 
at Paso Del Norte, were destroyed by fire June 27 
Loss estimated at $200,000.—A trestle on the West 
Shore Railroad, near Highland, N. Y., caught fire 
June 27, but the flames were extinguished before 
much damage was done. 





- 





THE tremendous rainfall of 10% ins. is reported 
from Mobile, Ala., during the 36 hours ending on 
the night of Tuesday, June 26. The Philadelphia 
Ledger recalls as an offset a 12 in. rainfall in Nevada 
Co., Cal., Within 48 hours, ending Jan. 11, 1862, and 
adds: “In that same winter of 1862, and in that 
same county of Nevada, the rainfall for the month, 
between December 23, 1861, and January 23, 1862— 
thirty-one days—was 45 inches—3 ft. 9 in!”’ 


anon 








WaAsHOoUTS have occurred during the week in Llii- 
nois, in Henderson and other counties.——In New 
Orleans, La., three bridges over the Claiborne canal 
were swept away by the high water. 





THE C., B. & Q. is gradually taking out all the 
small bridges and culverts along its line, substitut- 
ing in their place large iron pipe, over which is con- 
structed a solid road bed. 


THE Spanish Government has authorized the con 
struction of two new railways on the isle of Luzon, 
one cf the Philippines. One line will extend from 
Manilla to Antipolo, 18 miles, furnishing an outlet 
for the sugar and hemp produced, and making more 
accessible some fine mountain scenery. The second 
road is to connect Manilla with Dagupan, another 
seaport 120 miles away. Both lines are to be built 
with British capital, though the second, after 09 
years during which Spain guarantees eight per cent 
on capital invested, becomes the property of the 
Spanish Government without compensation 


THE amendments to the Inter-State Commerce 
Law now before Congress are numerous. One is to 
require a three days’ notice of the reduction of rates 
Another proposes to extend the penalty for unlawful 
discrimination to imprisonment as well as to fines. 
Another is directed against the practice known as 
“underbilling,”’ by which goods that should come 
under one classification were entered under a lower 
classification. The other amendments are for the 
most part formal. 

. 

THE Naval Appropriation Bill, which recently 
passed the House, provides for three additional men 
of war. Two of them are to be unarmore! stee! 
cruisers of about 3,000 tons displacement, and the 
third is to be an armored steel cruiser of about 5,300 
tons displacement. The first two are to cost, exclu 
sive of armament, not more than #1.800,000, and the 
third is to cost also exclusive of armament ,not more 
than %3,500,000. The two unarmored vessels are to 
have a maximum speed of at least nineteen knots 
an hour, and the armored cruiser is to have a speed 
of not less than twenty Knots an hour. At least 
one of the vessele is to be built in one of the navy 
yards of the United States. If contracts at reason- 
able prices can not be made for building the other 
vessels, they will also be built at one of the U. S. 
navy yards, = 

IMMIGRATION statistics for the month of May 
shows, that the business of this country is in good 
condition, and that there is no immediate prospect 
of a collapse. The following table shows the in- 
crease this year over corresponding periods in 1887. 


1888, 1887. Increase. 
Bont coties Mav 31. 98.439 85.664 12,775 
Five Mo. ending Ma 247,736 221 066 26,670 
Fleven Mo.ending May 31, 471,343 417,732 53,611 


The countries which have made the greatest con 
tributions to this marked increase are Russia, Italy 
and Austro-Hungary. 


RussiAn petroleum has taken possession of the 
European markets to an extent which has materi 
ally reduced the exports of this illuminant from the 
United States. The exports during the past year 
have already fallen off about 15 per cent. If it were 
not that the Russian is decidedly inferior in quality 
to the American article, its introduction and the 
displacement of the American product would be still 
more complete. 


- > 

In Carlisle, Eng., tall factory chimneys are being 
utilized as sewer ventilators with good results, 29 
now being used. The velgcity of the rising air has 
been measured by surveyor MEKIE and it is found 
to be 1,202 ft. a minute in ordinary weather. The 
owners of the factories make no objection to this use 
of their chimneys, and the practice seems to meet 
with general approval. 
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~General Elevation and Plan. 


Zempoala Aqueduct, 


rs are the remnants of the old adobe (large sun-baked clay bricks) centerings. which were evidently not entire 


{The obstructicns between some of the pie 
generally used for centering in Mexico in place of timber, which is scarce and high. 


over on the front for appearance sake, and to protect it from ruin. 





being stuceced 


8, and largely used -for buildings of no little pretension, 


It is also the universal building material for the poorer class of hous 


Even without sueb protection tke above will show that it i 


s very durable. 


figured dimensions, us given herewith.] 


The seale does not precisely agree with the 


Figs. 1 to 4 are direct 1eprcductions from old drawings, and hence are somewhat crude. 


The Aqueduct of Zempoala, Mexico, 





Among the most interesting engineering monu- 
ments of Mexico, dating back to within a few years 
of the Spanish Conquest, is the work which we il- 
lustrate. 

It is with justice considered something of a 
marvel, considering its date. It is sitnated in the 
State of Hidalgo, the District of Apan, and its en- 
gineer and designer was Friar FRANCISCO TEMBLE- 
QUE, a Franciscan monk. It served for probably 
two centuries to carry water to the city of Otumba: 
but before describing the work itself, we may add 
certain historical notes, relating to the period of its 
construction. 

The Spaniards having conquered Mexico, the first 
tendency was almost wholly destructive; but it was 
not long before many individuals at least, of nobler 
minds and more lofty ideas, began to compensate 
for these evils, by various benefactions tending to 








Entrance arch way t each end vl Aque- 
duct. Side View, Sale &. 5ft., per in. 
{The recess is forashrine,not for the passage 
of water.) 


cipal officers of the town of Zacoala, have agreed, for the 
love of God and because of our intercession with the 
same officers of the town of Otumba to give to them half 
the water which you have in your town of Zacoala for 
the use and benefit of the inhabitants of Otumba and for 
the use of the monastery of our order founded in that 
town, in which you do great good to them and to our 
said monastery, because of our intercession as stated: 
and inasmuch, moreover, as you the said people of 
Zacoala, with much labor and for the good of your souls, 
agree to join with the people of Flaquilpam and Zempoala 
in the place where you are erecting an * All Saints’ 
monastery, at which point you agree to remain and work, 
and not to depart for the reason that you are removed 
from your own houses; in order to labor for the good of 
other souls, and in return for the labor which the priests 
have in visiting you. And whereas now you will soon 
have together a monastery for the friars of our order, in 
which must be administered for all the Holy Sacraments: 
therefore, in return for this benefitand work, we promise 
you thatin all our time we will not cease to give friars 
for said monastery, and that for the whole length of our 
lives we will aid in your prayers in all theagreed respects: 
and for the time to come after our lives, in consideration 
of said benefit, we will petition the Commissioners Gen- 
eral and Provincial Masters that they will severally and 
collectively adhere to the agreement, and always have 
the charity to furnish friars in the Monastery of All 
Saints, as now, in view of the great and good work which 
you have done through our intercession, both in giving 
the said water, and in aiding the works to supply it. 


Fig 4 


‘A 





Blevation and Sectiou of Central Arch. Scale, aj), 50 ft. per in. 


(The recesses in the elevation, and the small central structures 
are for shrines.) 


The Zempoala Aqueduct.— FRIAR FRANCISCO TEMBLEQUE, Engineer, 1553-1570. 


better the condition of the conquered, and give 
them some benefit, at least, from Spanish civiliza- 
tion. Among these early benefactors the priest 
engineer who designed and built the work which 
we illustrate, certainly deserves high rank. 

The city of Otumba, standing on elevated ground, 
is inaccessible to water from surrounding hills by 
direct flow, and hence the town was able to supply 
itself only by rain water collected in cisterns, which, 
by the end of the dry season became a scant and 
poor supply. The evil would have been less im- 
portant if Otumba had not been a necessary point 
in the journey from Mexico to Vera Cruz, and the 
constantly passing caravans, not only exhausted the 
supply, but made it muddy and foul. 

The monk mentioned seems to have taken hold of 
the project of supplying the city with better water 
in the true spirit of philanthrophy, and devised a 
plan for bringing water from the mountain Lecajete, 
2614 miles off. 

Yo this end, in February, 1553, (the conquest was 
completed in 1521-5), there was signed a curious con- 
tract between the town of Otumba and Zempoala, 
under the conditions of which tne first was to sup- 
ply priests and friars to minister to the spiritual 
needs of the second, which in return was to give the 
water and aid with labor and material in the con- 
struction of the aqueduct, which was to carry water 
to the first city. This contract was a highly reli- 
gious one, as may be seen from the document which 
tollows, which we fully translate in somewhat 
abbreviated form. It still exists in Mexico, but 
has never seen the light of print in English before 
to our knowledge. 

“I, Friar CRISTOBAL YCHANRIGUI, preacher and secre- 
tary Of tuis holy province of the bouly evangel, certuly 
that Father LUIS GARRO, preacher and guardian of the 
Convent of All Saints, Zempoaia, bus presented to me a 


patent in favor of the natives of said town, whose literai 
tenor 38 as Lollows: 

“ We, briar JUAN DE BUSTAMANTE, Commissioner Gen- 
eral of the indies of the ovean seas, and FnarJUAN DE SAN 
FRANCLSOCO, Provincial Master Of the province of said 
holy evangel, and FKmar VIEGO NOLUARTE, and Fnar 
JUAN DE GAONA. and Friar ANTONIO CINDAD RODRIQUEZ, 
aud Friar BERNARDINO DE S4BAGUN, SULOPdIate pricsts 
ot sajd province of tbe boly evangel, declare: 


"That inasmuch as you, the Governor alcaldes and prin- 


And if by chance there should happen to be so few 
priests that it is impossible to spare them from the house 
of Otumba that they shall place friars in said Monas- 
tery of All Saints first, and let the loss fall upon other 
places than Zocoala and the Monastery of ‘All Saints’, in 
all of which places you are entitled to be taught by our 
priests. We will beg of our successors in charity to 
favor us in these said respects, in return for your faithful 
labors and agreements in our behalf, and so we sign this 
agreement, made this seventh day of February, 1553.” 
Then follow the signatures. 


This unique contract for an exchange of benefits 
being formulated and agreed on, the construction 
of the aqueduct was soon begun; it is not known 
precisely at what time, but it is made almost cer- 
tain that it was in the same year 1553, by some 
facts to be given below. 

The broad minded friar began his work ‘ with 
more boldness than knowledge’’, according to some 
of his contemporaries. It is now clear that he had 
both, but he met the usual opposition from the 
narrow-minded and jealous. The wise ones among 
both the clergy and (laity) said it wag apparent that 
the water would be taken from a lower point than 
it would be carried to, and that the undertaking 
was too costly and rash to succeed. This claim led 
some of the authorities to interfere by sending a 
secret envoy to an “ Alcalde”’ in still higher author- 
ity and the legend as to the final outcome is thus 
quaintly recorded in the ancient history (BETAU- 
coURT Teatro Mexicano) to which the world is in- 
debted for the preservation of much curious infor- 
mation as to this and many other facts in the early 
history of Mexico. 

“The Friar TEMBLEQUE lived in a hermitage close to 
the arches in course of construction, where he was minis- 
tering to the spiritual needs of the Indians who worked 
for him. He had for his sole companion a grey cat, 
which brought him every day a rabbit in the rabbit sea- 
son, and a quailin the quailseasun. Doubting tbat this 
work, so grand and massive, would be able to accomplish 
the desired result, the * Alcalde” made hima visit at the 
moment when the cat was entering with arabbit; when 
Friaa TEMBLEQUE told him (the cat) to bring another for 
the visitor. The cat started out at once for it, and when 
he brought it the “ Alcalde” was forthwith convinced 
that the work was in good hands, und would have good 
results.” 

The “office cat’ of the New York Swn was not so 
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sagacious an animal as this; and many an engineer 
would be glad to have a similarcat about his office 
to convince doubting Thomases. As was natural 
the “Alcalde’s’ verdict silenced all murmurers 
who began only to admire the grandeur and bold- 
ness of the work, and the persistence of TEMBLEQUE 
in seeking his end; and to declare that, although he 


had no real skill in such work he would yet com- 


plete it by divine aid. And today, if we take into 
account the state of knowledge among the followers 


& 


The Zempoala Aqueduct, Mexico, 


At each end of the aqueduct are two masonry 
archways, whose elevations are similar to Fig. 2, 
following in this the usual Spanish custom of dig 
nifying somewhat such approaches, even when 
no utilitarian end is subserved. We are so highly 
civilized in this age and country that we rarely 
indulge in such foolishness. 

The number of arches is 68, the highest of which 
is 32 .34 metres (109 ft.) up to the springing line. The 
span of this notable arch, is 15.97 metres (56 ft.) and 
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gins to fail somewhat, besides which individuals 
have begun to use it as a quarry to some extent, the 
usual sad fate of such relics of the past. A little 
care would preserve it indefinitely, and there is still 
enough population at Otumba to justify its mainte 
nance; and there is a feeling among many of the 
neighboring villages as well as with the local and 
national authorities which may result in the re 
newed nse of the work as an aqueduct, it being still 
in all parts in almost perfect condition 
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FrriaR Francisco TEMBLEQUE, Engineer, 1553-1570. 


(The Hidalgo Railway now runs as shown underneath the structure. ) 


of CoRTEZ, We may well pay the homage of respect 
and admiration to this humble missionary, who 
knew so well what he was about, and was not to be 
cajoled or frightened from doing it. 

The water conduit has in all a length of 160,496 
Spanish feet,or 44.832 kilos. Three masonry aqueducts 
were constructed, at three different points ; the first 
of 46 arches. the second of 13 arches and the third of 
68, which latter is the one we illustrate, and the 
most notable feature of the work. The main body 
of the aqueduct we shall not attempt to describe in 
detail. 

The especial part of this ancient work which we 
illustrate is to-day, it is almost certain, at least 316 
years old. Its length is 902.71 metres, (about 3,000 ft.) 
its altitude above the bottom of the valley is 37.8 
metres, (124 ft.) and its elevation above the sea, 
2400.85 metres, (7,677 ft.). Its direction is from 
northwest to southwest, it not being a straight 
line, but two straight parts, which form an angle 
with each other of about 177° at the highest arch, as 
shown in Fig 1. Asin many of these ancient Spanish 
works, the section of the water channel is very 
small in proportion to the size of the structure, 
which carries it. In this work, it isalmost exactly 
84 by 12 ins. with a very slight grade, sufficient to 
give a rather rapid current to the water, which, we 
may add, is nearly uniform throughout the canal, 
showing that it was very skillfully laid out. 


it is shown to a larger scale in Fig. 3, in which can 
be seen in detail the different parts of which it is 
made up. The little recesses are for Saints’ images. 
The lowest arch in Fig. 1 gave passage for the water, 
which commonly runs in the small channel. It has, 
however, been recently removed, and doos not ap 
pear in our general view, taken from a recent pho- 
tograph. The remains of the adobe centerings are 
still standing between some of the piers, as shown in 
the general view, Fig. 1, and also in Fig. 5. We may 
here note that adobe makes a first class centering, 
and a far cheaper one than timber in this almost 
treeless country. The larger sub-archway above, 
capped by a Saint’s shrine, which still remains. ap- 
pears to have had for its object to stiffen the piers 
against the lateral thrust due to the angle in the 
plan and to provide for any attacks of the water on 
the foundations: and if so, shows considerable intu- 
itive comprehension of engineering principles. They 
have also been supposed, however, to be a subsequent 
addition. 

Fig. 4 shows a section on the line A B, Fig. 3. 
As will be seen, the thickness of the arch at the 
crown is very small, 1.5 metres high and 1.42 metres 
wide over all (4 ft. ll ins. x 4 ft. 8ins.) including the 
side walls for the water channel. 

The aqueduct 1s now abandoned for lack of suffi- 
cient population and enterprise to keep it up; and 
for lack of ordinary care of maintenance it now be- 


The construction of the work lasted for 16 or 17 
years, of which about 5 were occupied in building 
the principal aqueduct illustrated. To indicate 
the precise date of the construction, RETANCOURT 
published his Teatro Mexicano in 1608, it is be 
lieved that he finished writing the work in 1695, and 
he states that at this date the Aqueduct of Otumba 
had been constructed more than 140 years, and was 
in perfect condition, from which it follows that it 
was begun in 1554 and completed in 1571. In the 
hardly admissible supposition that the Zempoala 
Aqueduct was built toward the end of the work, 
we have as its present age 317 years. 

TORQUEMADA was authorized to publish his Indian 
Monarchy at the end of 1612 ;and stated that at that 
time the great work of TEMBLEQUE was 60 years old, 
which gives the date of the beginning of the 
Aqueduct the year 1553, and also indicates a mini 
mum age of the Aqueduct of 316 or 317 years. 

It is to be remembered also, that the contract be- 
tween Oturrba and Zempoala was definitely sanc- 
tioned in Texcoco in 1553, a date which coincides for 
the beginning of the work with those above. 

It is on record that in 1694 the water supply to 
Otumba failed, although the cause is not recorded, 
except that the supply was renewed by the Alcalde 
Don JUAN CABALLERO in the following year. The 
chronicler does not state how CABALLERO was re- 
warded for his labors, but it does state that he at 
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tributed his success to the miraculous aid of Saint 
Nicholas, 

The Friar TEMBLEQUE well deserves that more 
note should be made of the facts of his life, than is 
here possible. Hesurvived many years after the con- 
clusion of his work, being an important official of 
the Franciscan monks at Puebla, and at last re- 
turned to his original convent of Zempoala, be- 
coming blind and very infirm before his death at a 
reat age. 

The aqueduct continued to deliver water to 
Otumba for 123 years beyond doubt. It was then 
interrupted and renewed the next year, and pre- 
cisely how long it continued thereafter to deliver 
water before its use was finally interrupted, and 
why it was so interrupted, is now unknown. It is 
hardly supposible that it was merely some slight 
break in the conduit, which led the inhabitants to 
give up their time honored source of supply, which 
in all its main parts is still wholly intact, as the 
view shows, but tradition does not record any 
specific cause, and it is suspected that the numer- 
ous earthquakes to which this region is subject, or 
some other natural cause may have lessened the 
source of water supply, relatively to the other ter- 
minus, but this has not been investigated by precise 
leveling, as it} may soon be, and certainly ought 
to be. An exact profile, showing how nearly this 
self taught engineer reached a true grade without 
instruments of precision, would be of great in- 
terest, apart from the question as to cause of aban- 
doument. 

Be this as it may, it is certainly appropriate to 
call particular attention to the fact, that this 
Aqueduct is in an earthquake country, is very high 
and very slender, and yet it does not appear to have 
been injured at all, beyond some probable cracks, 
which have been closed, by any of the earthquakes 
to which it has been exposed. This fact certainly 
tends to support the claim made on behalf of the 
Nicaragua Canal enterprise, that although that is 
admittedly an earthquake country, yet like all 
Central America, that these earthquakes do not 
seem to injure engineering works for the impound- 
ing of water or even high structures for its convey- 
ance. The structure we illustrate has unquestion- 
ably been subjected to many severe earthquakes. 

It is estimated that a sum of $10,000 to $15,000 
would suffice to completely reconstruct the defec- 
tive parts of this grand work of the Friar TEM- 
BLEQUB if the relative levels have not been dis- 
turbed, and there is some likelihood of its being 
done. 
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Papers Read at the Annual Convention 
of the American Society of Civil 
Engineers, 


Head in Feet Necessiry to Obtain Different 
Velocities in Pipes of Given Diameters. 


{Abstract of paper by CHas. B. Brusa.] 


On Nov. 15, 1881, the City of Hoboken contracted 
with the Hackeasack Water Company, re-organized, 
for a new water supply. The plant was ready Nov. 
1, 1882, and since that time it has been in operation. 
This plant supplied Hoboken, an old unmetered 
district, for about one year, but after that time it 
has in addition furnished water to new districts, 
which never before had a public supply, and, in 


which every service pipe is metered. Since 1882 the 
total of the population supplied in all the districts 
has been increased from 33,000 to 75,000-the total 


taps from 2,700 to 5,600—the total meters from 47 to 
2.667-—the total length of cast-iron main from 16 tu 
77 miles—while the total amount of water pumped 
has only increased from 4,000,000 to 4,250,000 U.S 
walls, per day. 

For five years the water was pumped to a reservoir 
through a single line of 20-in. cast-iron pipe, 75,000 ft. 
long, under a Static head of 165 ft. The main is 
laid along railroads and highways with a large 
number of summits, angles and curves. No special 
attempt was made to obtain true lines and grades. 
The exigencies of a public water supply have nat- 
urally produced irregtlarities in our results, but no 
attempt has been made to harmonize apparent in- 
congruities. The average delivery has been about 
4,000,000 galls. per day, but the meter records show 
that of this amount about 200,000 galls. per day are 


taken from the main before the balance of the water 
reaches the reservoir ; 100,000 galls. being taken at a 
point about 13,500 ft. from the pumping station and 
the remaining 100,000 galls. is taken at a point 
about 70,000 ft. from the station. This 200,000 galls. 
is not leakage; it is water delivered to consumers 
located at about these points. The main is laid 
partly in sandy soil, partly through rock cut, and 
the balance through soft marsh lands. It crosses 
numerous culverts and small streams, beside pass- 
ing under two rivers 400 ft. wide and from 15 to 
25 ft. deep. The elevation of the main above mean 
high tide for the first 34,000 ft. is from 2 to 18 ft.—at 
37,000 ft. from the pumping station its elevation is 
35 ft.—between 36,000 and 48,000 ft. from said station 
the elevation is from 3 to 6 ft. and for the balance 
of the line the following are the principal elevations. 


At 50,000 ft. from the pum’ Pe. station the € elevation is 46 ft. 
** 52.000 i 
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given formulas, using the same data as to head, 
length and diameter in each case. 

This table indicates that the amount of water that 
can be most economically delivered through a 20-in. 
main undera static head of 165 ft. is about 3,350,000 
gall. per day; a delivery which necessitates a veloc- 
ity of 2.36 ft. gees sec. and develops a friction head of 

.029 per 1,000 or 5.48 ft. per mile. Under these con- 
ditions, the cost of the coal consumed was $8 per 
million gallons pumped. 


With the same pumps (two compound condensing 
duplex low duty three million gallons Worthing- 
ton engines) it cost $8.40 and $9.60 per millon gallons 
to pump respectively 2,848,000 and 4,255,200 galions 
per day, through the same main. 


The increased cost on the lower velocities was 
probably due to the fact that the plant could not be 
operated to its greatest efficiency. The increased 
cost on the higher velocities was probably due to in- 
creased friction 

The formulas which agree best with the results we 
have obtained are those of LAMPE and D’ARcy. 

LAMPE’S experiment (Danzig, 1869-71) were made 
with a 16-in. main on a length of 38,000 ft. 

D’ArRcy’s experiments (Paris, 1849-51) were made 


RESULTS OBTALNED BY THE HACKENSACK WATER COMPANY, KEORGANIZED, FROM 1882-1887 IN PUMPING WATER 


THROUGH A 20-1N, CAST-IRON MALN, 75,000 Feet LONG 


, UNDER CONDITIONS ABOVE STATED. ALSO RESULTS 


WITH SAME DATA OBTAINED FROM STANDAKD FORMULAS, AS TO FRICTION, VELOCITY AND DISCHARGE, 


Table No. 1, showing actual results obtained by the Hackensack Water Co., Reorganized. 


Pressure in lbs. per sa. in. at pumping enone 95 100 105 110 1145 | 120 | 125 | 130 
‘Total effective head in feet Sen sees 55 66 a7 89 10 | #112 | 123 135 
Discharge in U.S. gallons in 24 houre., ‘ i 1. 000. ooceee 2 848 3.165 3,354 3,566 3,804 3,904 | 4,116 4,255 


Actual velocity in main in feet per second........ eee 
Cost of coal consumed in delivering each million 


U.S. gallons at given velocities ..........-..05++: $8. 


Table No. 2, showing actual and theoretical friction heads per 1,000 ft. at velocities given in Table No. 1, ranging from 


2.00 2-24 2.36 2-52 2-68 2-76 | 2.92 3.00 


40 | $8.15 $8.00 | $8-10 $8.30 | $8.60 | $9.00 | $9.60 





2to3 ft. per second. 


Hackensack Water Co., Reorganized.......-+-- eossccs| SOM | O08 
lv? 
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‘; 
Tables published by the Cinn. & Newport Pipe Co.--| 0.928 ('1.146 
i 


SRODBD noc ccccesccccccccseccovsss cvcs 0.179 0.977 1.083 1.236 


0.998 1-222 1.343 


7 


029 1.316 1.337 1.490 1.645 1.797 


— 


+397 1.482 1.659 1.752 


1.505 1.680 1.772 1.963 2-061 


1.266 1-438 | 1-615 1.705 | 1.904 | 2.008 

PE a8 SES TH hoo deine 6 opsc'e cessseceeeoscauncont BORD 1.371 1.516 1.722 1.940 2.055 2.293 2.417 
vl 

Kirkwood. h ees ha castes cas arareereentn eee 1.499 1.880 . 2.088 2.380 | 2.692 | 2.856 | 3.196 | 3.374 





1600d 
For tubereulated pipe. 


Table No. 3, showiny actual and theoretical velocities in feet per second due to heads given in Table No.1, ranging from 





56 to 135 ft. 
Hackensack Water Co., Reorganized......-.-+-.++++++ 2.00 2.24 2.36 | 2.52 2.68 2.76 2.92 3.00 
coe 2.015 | 2.231 2.429 | 2.632 2.899 2.930) 3.151 | 3.318 
Lampe. v = 203.3r 8 vith lawiedwsolvaeAaecaenenene 
¢ 9. 95 $.4 5 = Ri ® 9 6 er 2. 2 « i 

Py ADOT, On SURI GIG, once ons nthe sc dncpqeddscnesentane 1-981 | 2-125 | 295 | 2.468 2617 | 2.770 90: 3.040 

i | 

% | 
Chezy. 0 = 100 c(r 8) .......06 ia oh bcnede tees ben saseene | 


Leslie. v = 100(r s)! 


hd 
Beardmore. v = wo( — y.. ed ti ci het Sshmaeheageienan | 


747 1-914 2.067 2.201 2.356 2.494 | 2.648 | 2.736 


Prony. v = 97,05 (rs)? SdOREROResee SS eerecreensees 1-695 | 1.857 | 2-006 | 2-146 | 2.286 2.425 | 2.569 2.655 
ae Ad | 
Eytelwein. v = 47 hota cacscvcnscescconcvsssoss| QTR | B:ORR | 2-098 | 2.297 | 2.806). 9,988 | 9.001 | 3.000 
+ 54d 
“ s a gelaeis A saul —— . 
D’Aubuisson. v = 95.6 (rs 4, net sasebadoee s aond.cesue ees 1.670 | 1.839 1.976 2 104 2.252 2.384 2.531 2.616 
“wd « * © ORT 9 « 6 < 6 *) 
Blackwell. v = 95.8 (rs)? saeeswbleeene Sela centaa stweaver 1.674 1-834 | 1980 | 2-109 | 2.259 2.389 | 2.537 | 2-621 


Accounting for curves. 


Table No, 4, showing actual and theoretical discharge, in thousands of U.S. galls., in 24 hours due to heads given in Tabl 
No. 1, ranging from 55 to 135 ft. ‘(Hundreds omitted). 





Hackensack Water Co., Re organized sete eeeee eer eeees 2848 3.165 3,354 3,566 3804 3,904 4,116 | 4,255 
SRAM 656 6ssdnkvitccnsests ds eenee peter evesawebeese cssban 2,848 | 3,153 3,433 3,720 3,971 4.212 4,454 4.690 
AP ATCY ooccccececee cossscccese Pec eesseccceeceeeeees wees 2,743 3,004 3,244 3,488 3,699 3915 4,102 | 4,297 
Cuery sds ccccecces fas dbSGonhe aaa. be east Seen a kek erat | 

Leslis ( see ee teste ae eeee et eces et eetseeeseeneeerees e+ 2,469 2,705 2,922 3,111 3,330 3,525 3,743 | 3,867 
ARMIN. Dc 5s. xctraapuanisogse ease uk See 

PEE oN ciktgcde hcheen eth vecdek esas RAKES aA RAR ED ops ASAT 2 596 2.624 2,235 3,033 3,230 3,427 3,659 3,745 
Eytelwein ersSS SS aes  Seeedesesusece decd Sbseeees eteosess 2.363 2,589 2,796 3 006 3,187 3,373 3.5% | 3,703 
BP RO URBON,, 6 oko. s005dcsnenswssoecnstesecgunme Sebpeee sve 2,360 2,599 2,793 2.974 3,183 370 3,698 
URMPUMEES 43 an kins enkenetndbeuechuabnnabetGheseeanente coos! 2,966 2,592 2.799 | 2,981 3,190 3.377 3,705 


h Head in feet. 

v = Velocity in feet per second. 

r = Hydraulic mean radius. 
Note. | 8 = Sine of the inclination. 

i = Length in feet. 

d= Diameter in feet. 

g=3:.2. 
Among the horizontal bends in the pipe there may 
be mentioned 4 right angles and 10 quadrants of 
about 30 feet radius. 

The friction head on this main has been found to 
be considerably less than most of the formulas of 
standard authorities would indicate. 

For the purpose of comparison I have tabulated, 
after allowing 5 per cent. for slip of pumps, the re- 
sults actually obtained and those obtained from 





D’Arcy’s formula, given above, is special for 20-in. pipe 
See Paper of Mr. Exuis, read before the American Water 





Ww orks Assoviation May 16, 1883. 


with pipes 367 ft. long, the largest diameter used be- 
ing 20 ins. 

Nearly all of the other formulas are besed on ex- 
periments made on pipes of short lengths and com- 
paratively small diameters. The earliest of the 
formulas given is that of CHEZY in 1775. His form, 
given above, has been followed by most of the later 
authorities except Weisbach; the principe? differ- 
ence being in their substitution of different con- 
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stants depending upon the diameter and inclination. 
Weisbach’s constants depend not only upon these, 
but also upon the velocity. The formulas of CHEzy, 
LESLIE and BEARDMORE are practically the same. 
The formulas of PRONY, EYTELWELN, D’ AUBUISSON 
and BLACKWELL agree very closely with each other. 

For further particulars see ‘“ Hydraulics,’’ by 
HAMILTON SMITH, Jr., M. Am., Soc. C. E., 1886 

The mains upon which Lampe and D’Arcy made 
their experiments were laid with extraordinary care 
and a with view to these experiments. 

Our actual results given in the above tables are 
especially interesting in view of the fact that only 
ordinary precautions were taken and no attempt 
was made ro avoid angles, high intermediate sum- 
mits and numerous sharp curves. 

(The paper was followed by some interesting notes as to 
waste and loss from mains, which we shall abstract later. 


—ED.] 
- I - 


English Railroad Track. 


[Abstract of paper by E. E. RussELut TraTMan). 


The standard type of English track consists of 
heavy rails carried in cast-iron chairs which are 
attached to timber cross-ties. The rails are of :wo 
sections, ‘double-headed ” and * bull-headed ”’; the 
former section has two heads of similar form, con- 
nected by a web, and is intended to be reversible, 
although the reversing is very rarely carried out 
now; the latter section is simply a non-reversible, 
double-headed rail, the disadvantages of reversing 
being recognized and the lower head made only 
large enough to give a hold to the wooden key or 
wedge which secures the rail in the chair. Flange 
(or Vignoles) rails are very little used on English 
roads and they are apparently being used less and 
less; lines which formerly had this style of rail 
being relaid with the “‘ bull-headed”’ rail, which is 
now the standard English rail section. 

Answers to inquiries were almost invariably un- 
favorable to the flange rail. The engineer of the 
Midland Railway wrote that he thought the break- 
ages of rails in America were the result of a defec- 
tive design, and that in his opinion, a flange rail 
track would not stand the great velocities and the 
aeavy weights on the driving wheels of the Midland 
engines. This, of course, is mainly a matter of 
prejudice, as the flange rail is used successfully for 
very heavy traffic; and, in fact, this section, as a 
type, is the standard section of the world, the 
double-headed rails being used mainly in the United 
Kingdom and to a small extent on the European 
continent, and in India and the English colonies. 

The Chief Engineer of the Great Northern Rail- 
way of Ireland, on which both bull-headed and 
flange rails are used, wrote that the former are used 
for divisions on which heavy curves and grades exist, 
this section of rail being more easily bent and re- 
taining the curve better than the flange rails. Hees- 
timated the comparitive cost as three to four—the 
flange rail track being the vheaper. 

The Chief Engineer of the Severn and Wrye and 
Severn Bridge Railway wrote that his experience 
with the flange rail was unfavorable on a line with 
heavy curves and grades, operated by 50-ton tank 
engines, the trouble being with the maintenance of 
the track. The greater part of the line was, there- 
fore, relaid with double-headed rails. 

The Chief Engineer of the Midland Great Western 
Railway of Ireland, however, wrote in favor of the 
flange rail, stating that it was generally adopted in 
Ireland, and that general opinion was in favor of it 
as being “cheaper and nearly as steady as the 
double head or bull-head.’’ Other Irish Engineers 
speak in favor of the flange rail, but always with a 
reservation. The explanation to this appears to be, 
according to the writer’s opinion, the rigid wheel 
base of the majority of the locomotives and cars. 

The English track is substantial and safe, but it 
is unreasonably and uanecessarily heavy and ex- 
pensive, which facts render it especially undesira- 
ble for the colonies and new countries. But before 
going further into a comparison of the respective 
merits of the types of track, it may be well to de- 
scribe the tracks of some English railroads. 


GREAT NORTHERN RAILWAY. 


The standard track consists of Bessemer steel 
rails of bull-headed section, 30 ft. long, weighing 82 
lbs per yd. They are supported in cast-iron chairs 


on each sleeper; the chairs having a base of 6+ ins 
x 154g ins., and the joint chairs a base of 8 ins. x 15% 
ins. The rails have an inward cant of lin 24. The 
ties are of creosoted Baltic redwood timber, 8 ft. 11 
ins. long, and are spaced 2 ft. 7% ins., center to 
center, and 1 ft. 9'¢ ins. at the joints. The rails 
are secured in the chairs by keys of compressed fir 
driven between the web of the rail and the jaw of 
the chair; these keys are placed on the outside of 
the track. The chairs are attached to the ties by 
round spikes and treenails. The rail joints are 
even, and are spliced with two plain, straight fish 
plates, 18 ins. long, with four %-in. bolts; the two 
outer bolts pass through the fish-plates and rail in 
the usual way, but the two bolts next the rail ends 
pass also through the jaw of the chair, which is on 
the outside of the track. The switches and crossings 
are made from steel rails. 


NORTH EASTERN RAILWAY. 


The track consists of steel rails of double-headed 
section, 30 ft. long, weighing 82 lbs. per yd. They 
are supported in chairs, having a base of 7%; ins. - 

2'5 ins. and weighing 40 lbs. each. The rails have 

an inward cant of 1 in 20. The ties are 10 ins. «5 ins. 
«9 ft; eleven to each rail length, spaced as follows, 
center to center ; 2ft. 3'4 ins.; 2 ft. 4ins.; 2ft. 8 ins.; 
2 ft. 10ins.; 3 ft.; 3 ft. 4 in.; 8 ft. in.; 8 ft.: 2 ft. 
10 ins.; 2 ft. 8 ins.; 2 ft. 4 ins., and 2 ft. 34 ins. at 
the joint again. The rails rest on wooden cushions 
in the seat of the chairs and are secured in the 
chairs by wooden keys. Each chair is at ached to 
the tie by four 22-0z. spikes. The rail joints are 
even and susperded ; they are spliced by plain fish 
plates and four bolts; the fish-plates weigh 13 Ibs. 
each, and a bolt and nut 240zs. The cost per mile, 
including ballast, is about 36,144. 


LANCASHIRE AND YORKSHIRE RAILWAY. 


The track consists of bull-headed steel rails, 30 ft. 
long, weighing 86 Ibs. per yd. The chairs have a 
base of 744 « 15g ins., and weigh 56 Ibs. each. The 
rails have an inward cant of lin 20. The ties are 
10«5 ins. «9 ft., spaced 2 ft. 94g ins. and 2 ft. 10 ins., 
center to center, and 2 ft. at the joints. The rails 
are secured in the chairs by taper wooden keys 
Each chair is attached to the tie by two wrought 
iron spikes and two treenails. The joints are sus 
pended, and are spliced with plain fish-plates, 
fitting close to the web of the rail; the plates are 
of steel, are 18 ins. long and weigh 28 lbs per pair; 
the bolts are of steel, with Ibbotson’s patent nut. 
A space of 4 in. is left between the ends of the 
rails. The frogs are made of rails planed and 
spliced, with iron chairs cast to the proper angle 
and generally embracing the guard rails as well. 

For engine-pits, etc., a 72-lb. steel flange rail is 
used. This form of track shows some interesting 
points. The rails are 21 ft. long, carried on ties 
spaced 3 ft. 149 ins., center to center, and 2 ft. 3 ins. 
at joint. They are secured to each tie by a 
“bracket chair’, which is practically a pair of 
short angle bars, 6 ins. long, weighing 5'¢ Ibs. each : 
these chairs are bolted through the rail by one bolt, 
in the same way as joint plates; tkey are fastened 
to the ties by an {4 in. spike and a *4-in. coach-screw 
alternately, the fastenings passing through holes in 
the horizontal web ofthe chair. This mode of attach- 
ment would seem to be unnecessarily expensive for 
the class of track for which it is used, but it makes 
a very safe track for ordinary traffic. This road has 
a creosoting plant of its own. 


MIDLAND RAILWAY. 


The track consists of bull-headed steel rails, 30 
ft. long, weighing 85 lbs. per yd. The chairs have a 
base of 7} x 1514 ins. and weigh 50 lbs. each. The 
rails have an inward cant of 1 in 20. The ties are 
spaced as follows under each rail: 2 ft. 2 ins. at 
joint, 2 ft. 3ins.; 2 ft. 9 ins.; 2 ft., ll ins.; 3 ft.: 3 ft.; 
3 ft.; 3 ft.; 2 ft. 11 ins.; 2 ft. 9ins.; 2 ft. 3 ins. and 2 
ft. 2ins. at the joint. The rails are secured by oak 
keys 7 ins. long. The joints are suspended and 
are spliced by bent fish-plates, the lower part being 
curved to embrace the lower head of the rail, so 
that the bottom edges of the plates nearly meet 
under the rail. The plates are 18 ins. long, weigh 
40 lbs. per pair, and are fastened by four bolts. The 
trogs are made of steel rails, and the narrowest 
part of the throat is 1% ins. wide. At switches the 
ties are 126 ins, or 105 ins., of suitable length 
and spaced about 2 ft. 2 ins. With a switch rail 
12 ft. long, the stock rail is 19 ft. 6 ins.; with a 


15-ft. and an 18-ft. switch rail, the stock rails 
are 22 ft. and 30 ft. long, respectively A three-throw 
switch has a long switch rail of 14 ft. 6ins, a short 
switch rail of 12 ft. and a stock rail of 19 ft. 6ins. 
The sliding chairs of the switch rails rest on a long 
wrought-iron sole plate, nearly as long and as wide 
as the face of the tie to which it is fastened; in this 
way the safe and accurate working of the switch is 
pretty well assured. The switch rails are cut down 
near the end so that the tongue is housed under the 
head of the adjoining rail, and they are also con 
nected near the end by 1'4 in. rods 
GREAT EASTERN RAILWAY. 

The track consists of bull-headed steel rails, 30 
ft. long, weighing 8O and 85 lbs. per yd, and carried 
in cast-iron chairs with a base of 6°, x 154 in. and 
weighing 43 lbs. each. Thechairs are secured to the 
ties by two *,-in. spikesand two 4-in. oak treenails, 
and the rails are secured in the chairs by oak keys 7 
ins. long. The ties are 10x 5ins. x 9 ft. spaced 2 ft 
lin. at the joints and two ft. 9 ins. at the middle 
The joints are similar to those of the Midland track, 
the fish plates weighing 34 Ibs. per pair. No frog is 
to be laid at a flatter angle than 1 in 8, and as far as 
possible to be limited to 1 in 6 Frogs to be laid 
tight to gauge, and each line to cross on the straight 
for 20 ft. on each side of the crossing. All frogs to 
give adepth of not less than 2'y ins. clearance for 
wheel flanges. 

GREAT NORTHERN RAILWAY (IRELAND 

On this line, which has the Irish gauge of 5 ft. 3 
ins. both bull-headed and flange sections are used 
The bull headed rails weigh 75 lbs. per yard, and are 
spliced with bent plates. The wooden keys are 
driven on the inside of the track. The flange rails 
weigh 79 lbs. per yd. und have a 5-in. flange; the seat 
of the tie is adzed to give the inward cast of 1 in 20 
The ties are 10 ins. x5 ins. x 9 ft; spaced 2 ft. 4 ins. at 
joints; 2 ft. 10 ins. next to the joints and 3 ft. inter 
mediate. The joints are suspended, and are spliced 
with one straight and one Z fish-plate. At the ties 
next to the joints the rail ends are fastened by a 
jagged spike on the inside and by a fang-bolt, 
on the outside, the bolt passing through the flange 
of the rail and having the nut fang underneath, and 
the square head for crossing upontop. At the mid 
dle tie each rail is secured by two fang-bolts with 
clips holding the flange. At each of the other ties 
the rails are fastened by two jagged spikes. This 
road also has a very complete plant for sawing and 
creosoting its ties. 

SEVERN & WYE & SEVERN BRIDGE RAILWAY. 

This road, which consists of a number of lines 
through the coal and iron districts of the Forest of 
Dean, and which has very heavy grades and curves, 
was originally laid with flange rails, but double 
headed rails are now being introduced. A peculiar 
ity of the flange rail track is that the rails are sup 
ported in heavy cast-iron chairs having one jaw. 
Two fang-bolts pass through each chair, the nuts 
and washers being on the under side of the tie, and 
the bolts being screwed up from the top. The 
inside bolt has a clip washer which holds the flange 
of the rail, while the outside flange is held by the 
chair. The base of the rail is 44 ins. wide, and the 
chair has a base of about 54 «10'¢ ins. The main 
objects of the chair are, of course, to distribute the 
load, to prevent the rail from cutting the tie, and te 
prevent the track from spreading at curves. ‘These 
are very desirable and important points, but a well 
designed shoe or sole-plate would probably be as 
efficient, and certainly cheaper. Even on curves 
such a form of chair would seem to be hardly neces 
sary, except in special cases or under a very heavy, 
rapid or coustant traffic. The flange rails are of 
steel, 21 ft. long, 72 lbs. per yd., carried on Baltic 
timber creosoted ties, 10 ins. ~ 5 ins. 9 ft., spaced 
about 2 ft. 8 ins. center to center. The double 
headed rails are of steel, 29 ft. long, 80 lbs. per yd., 
carried in cast-iron chairs which weigh 38 lbs., and 
are fastened to the ties by two fang-bolts. The ties 
are as above, but spaced about 3 ft. center to center. 
The ballast is chiefly furnace slag. 

On the Severn Bridge the track consists of rails of 
bridge section, 24 ft. long, weighing 68 lbs. per yd., 
laid on longitudinal timbers. The rails are secured 
to the sleepers by four fang-bolts at the joints, two 
fang-bolts at the middle and coach-screws at inter 
mediate points. Sole-plates are used at the rail 
joints. There is an angle-iron guard-rail, 4), «44 


. 


i 
4 
: 


RN btn ae 


£ 


pier tas ss 


een 


- 


coe A Sa 


alien din 





el 


fas =n my canene 


6 


ENGINEERING NEWS 


JuLy 7, 1888 





ins., fastened to the sleepers by fang-bolts, and tied 
to the track rails by iron sole-plates. The longitu- 
dinal sleepers are of creosoted yellow pine,14 7 ins., 
connected by transoms and tie bolts at intervals of 
11 ft (This track is very similar to Brunnel’s ori 
ginal type of track for the Great Western Railway, 
which is still on use in the 7-{t. gauge portions of 
that line.) 


West Ripinc & Grimsry RAILWAY. 


The original track of this line was a good example 
of a heavy flange rail track. It consisted of flange 
rails 24 ft. long, weighing &3 Ibs. per yd., and car- 
ried on wooden ties, 10 ins. «5 ins. «8 ft. 6 ins., 
spaced 1 ft. 10 ins, at joints, and 2 ft. 914 ins. inter- 
mediate. The inward inclination of 1 in 20 was 
given to the rails by cutting an inclined seat in the 
tie which seems to be an objectionable feature, as 
tending to cause the flange to cut into the tie, 
though this may have been neutralized to some 
extent in this case by the wide base of the rail, 6 ins. 
The joints were suspended and were spliced by 
straight plates, 15 ins. long, weighing 24 lbs. per 
pair, and from %-in. bolts, the nuts of which were 
on the inside of the track; the bolts were placed 4 
ins. apart, center to center, and weighed 52 Ibs. 
per set of four. The rails were fastened to the joint 
ties by two %4-in. fang-bolts, the fang-nut being at 
the under side of the sleeper, and the head of the 
bolt bearing on a washer on the rail flange, the bolt 
passing through a %-in. hole inthe flange. The ine 
termediate fastenings consisted, I believe, of spikes 
and fang-bolts, all passing through the flange, a 
practice- which is costly and in many ways objec- 
tionable. The road, however, was acquired by the 
Great Northern Railway Company, and the track 
described was taken up and the line relaid with the 
Great Northern standard track, previously de- 
scribed, entailing what would seem to have been an 
enormous and unnecessary expense, the new track 
costing about $8,000 per mile, with rails at $25 per 
ton. A comparative estimate of the cost of con- 
struction for this flange rail track and the old track 
of the London & Northwestern Railway, with an 
S4-1b, double-headed rail in chairs, shows $8,641 per 
mile for the former, and $10,476 for the latter, a diff- 
erence of $1,835 per mile; these prices are, of course, 
from old estimates, and are not reliable for modern 
prices, but as both estimates are for about the same 
date, they will serve all purposes of comparison. 

It will thus be seen that the flange rail is not 
favorably considered for English railroads, although 
it has been tried on roads of various classes, and it 
is rather difficult to understand this, in view of the 
world-wide use of this type under various conditions 
of track and traffic. While track on the English 
system is undoubtedly very solid and durable, it is 
in my opinion far too solid, containing much unne- 
cessary metal, and consequently entailing unneces 
sary expense. Of course, if the double-headed sec- 
tion is used (and in referring to this I also include 
the bull-headed section, which is only a modifica- 
tion), it must be supported in chairs, and, of course, 
these chairs do some service in distributing the 
weight over a large area of the tie, although this 
servree is not of sufficient extent to warrant the 
placing of 25 to 56 lbs of cast-iron at each end of 
every tie. To strike at the root of the matter, how- 
ever. I believe this section to be, in the light of mod- 
ern experience, unscientific and unnecessary. The 
original theory was brilliant, to make one rail do the 
work, and last the life of two; but while this ap- 
peared plausible, it did not result successfully in 
practice. The weight of the traffic caused the lower 
head to be indented by its seat in the chair, so that 
when this head was put in service, it caused very 
unpleasant riding for the cars. Different methods 
were tried to obviate this defect; in some cases (as 
on the North Eastern Railway, described above) 
wooden cushions were placed between the rail and 
the chair, andin other cases attempts were made to 
suspend the rail by supporting it by the under side 
of the upper head, which latter plan is still in use to 
asmall extent in India. The results of these va- 
rious methods, however, may be guessed from the 
fact that the bull-headed, non- reversible section has 
been adopted as the standard. 

If the railroad companies or engineers would adopt 
a well-designed, heavy flange rail, and give it good 
joints and good fastenings, I think there can be lit- 

tle doubt that they would have a track fully as safe 
and eficient as with the present system, and costing 


no more for maintenance, but effecting aconsiderable 
saving in first cost. Mr. C. P. SANDBERG writes that 
speed has something to do with the rejection of the 
flauge rail, but states that if these rails are given the 
same chances as the others in weight, better results 
will be obtained for less money. As to the matter 
of speed, however, there is traffic fast and heavy 
enough in this country, especially on the principal 
lines of the Eastern States, to prove the capabilities 
of the flange rail. The track should be designed for 
the traffic. Sole-plates might be used to prevent the 
rail from cutting into the ties, and if there is fear of 
the track spreading, tie-rods might be put in to hold 
the rails together. 

Even if it is conceded that the English type of 
track, as now laid, is safe and durable, and adapted 
to the requirements of traffic in England, it was 
surely a most ill-advised proceeding to introduce it 
in the colonies; yet it was introduced and is still in 
use to some extent in India and Australia. In 
this way the colonies were likely to be overwhelmed 
with capital expenditure, and it is easy to see that 
a much greater extent of country might have been 
developed and made productive by building lines 
with a track lighter and less costly, but equally 
efficient for the traffic reyuirements. In 1876 atrack 
was designed in England for the New South Wales 
Government Railways, which consisted of 76-lb. 
double headed rails in 26-lb. chairs. With a flange 
rail there would be 52 lbs. of cast iron (chairs) per 
yard saved, or 91,520 lbs. per mile, while a65 to 70-lb. 
rail would have been sufficient, especially with the 
strong fastenings used, in fact a 71'4-lb. flange rail 
was designed for the samesystem. The tlange rail 
is now, however, extensively used, and its use is 
extending in India and Australia. The South Aus- 
tralian Government uses flange rails for the Gov- 
ernment railroads, and recently let contracts in 
England for 2,830 tons of 50-lb. steel rails and 2,700 
tons of 61-lb. steel rails. 

The heads of English rails are of very different 
section to those of American rails. In general they 
are rounded, having a succession of curves from the 
web to the top. The radius of the side of the head 
is often about 14 in. or 8 in. running into the flat 
curve of the top table and connected with the web 
by a sharp reverse curve ; sometimes the radius of 
the side of the head is 2'¢ ins. the width of the head. 
The radius of the top table ranges from 5 ins. up. 
The 76-lb. rail of the New South Wales Government 
Railways, referred to above, which is a very English 
rail and is a good sample of this section, had the fol- 
lowing dimensions : Height, 544 ins; width of heads 
2\¢ ins. ; beginning at the middle of the rail, the 
web was & in. thick for .92 ins. in height, then it 
widened out by a curve of .55-in. radius, followed by 
a short tangent at an angle of about 30° for nearly 1¢ 
in. then a curve of .59 in. forming the side of the 
head running into the curve of 514 in. radius which 
formed the top table. Another section of head, 
which is very common, has vertical sides and sharp 
top corners. The rails of the Great Northern Rail- 
way (Ireland) have heads 244 ins. wide; radius of 
top table 10 ins. : radius of top corners, }¢ in. ; ver- 
tical portion of side fin. deep; radius of bottom 
corner, % in. The Midland Railway has a rail head 
25¢ ins. wide; radius of top table, 5° ins. ; radius 
of top corners %¢ in.; vertical portion % in. deep. 
I think it would be interesting to knuw how the 
wear of English rails and wheels compares with 
that of American rails and wheels. 

An objection to the flange rail, and one that has 
been very strongly urged by the opponents of this 
section, is that it cuts into the tie, and numerous 
methods of preventing this have been suggested, 
such as chairs, sole-plates, etc. Chairs of different 
designs have been tried but have not been adopted 
to any extent. Sole-plates have been extensively 
used on the European continent, and Mr. Post, of 
the Netherlands State Railways, has obtained sat- 
isfactory results from the use of plates with shafp 
teeth on the bottom which bite into the wood and 
prevent slipping ; these plates are fastened by square 
headed screws, which also grip the flanges of the 
rail. A combined chair and sole plate has been in- 
vented by M. CoBLYN, of Belgium ; the plate has on 
the inner side a jaw which grips the flange of the 
rail, and on the outer side has a jaw sloping toward 
the rail and reaching nearly to the height of the 
top of the web. Over this jaw fits a loose iron cap 
and a wooden key is driven between the cap and the 
web of the rail. The arrangement is such that when 


driven the cap cannot rise vertically, so that the fas- 
tening is stable, while a vertical groove in the face 
of the cap allows the wood to expand and keep the 
key from working loose, This system has the ad- 
vantage of supporting the rail near the head and 
has already been adopted by some Belgian roads. 

There is one feature especially in English track 
which should be well considered by American en- 
gineers, and that is the system of fastenings. More 
attention should be paid to this important part of 
the track, the old-fashioned and still generaly used 
method of spiking being insufficient for modern re. 
quirements, and being probably responsible for a 
large number of train accidents. With the excep- 
tion of a few cases where some improved device has 
been adopted, such as the case of the New York Cen- 
tral, which uses the Bush interlocking bolts at the 
joints and the middle of the rails, the rails are held 
to the ties by the spikes only. The ordinary spike 
-annot, and does not, hold under heavy traffic, and 
anyone who cares to make a little observation can 
learn some very startling facts in the matter of rail 
fastenings. 

The ties are generally creosoted; the creosoting 
being done sometimes by contract and sometimes at 
works owned by the company. 

In England the chairs are fastened to the ties by 
screws, round spikes, plain treenails, compressed 
treenails (which expand and make a very tight 
fastening), or hollow treenails into which rouud 
spikes are afterwards driven; sometimes fang-bolts 
are used. Fang-bolts are very extensively used for 
securing flange rails; the bolts either pass through 
the flange of the rail, or through clips which hold 
the flange ; the fang-plate is sometimes made in one 
piece with the nut, and sometimes as a separate 
plate ; this plate and the nut are on the underside of 
the tie, and the bolt is screwed up from the top. On 
the Midland Great Western Railway (Ireland), the 
rail ends rest on a sole-plate, the bolts pass through 
the plate, having washers which hold the rail flange, 
and on the under side of the tieisa narrow channel 
plate of iron through which both bolts pass, the bolt 
heads fitting into the channel. A similar arrange- 
ment is used at the middle tie of each rail length, 
and square spikes, two to each rail, are used at all 
the other sleepers. Jagged spikes are eccasionally 
used. Coach-screws are also used, and these screws 
or screw spikes are used extensively on the Con- 
tinent, being also used for SANDBERG’s “Goliath” 
(110-pound rail). 

In England, also, the rail joints are not so trouble- 
some as in this country. The ordinary standard 
joint consists of a pair of straight fish-plates 18 ins. 
long, with four bolts. The holes are spaced 414 ins. 
center to center, those in the rail are 1+1}¢ ins. oval, 
and those in the plate 1 in. square ; for these dimen- 
sions a %-in. bolt would be used; the bolts have 
usually a hemispherical head and a square neck. 
For double-headed rails there are also thedeep plates 
already described with the lower part bent so as to 
almost embrace half the lower head of the rail, For 
flange rails angle bars are sometimes used; also Z 
plates, with a vertical web projecting below the 
flange of the rail. When laying track at ordinary 
temperatures, a space of #; or 1¥,in. is left between 
the ends of the rails. 


While the American type of track is probably the 
best that could be designed, there are matters of de- 
tail in which it is open to improvement, and in 
some of these matters something may be learned 
from European practice. 

The ballast consists generally of broken stone or 
furnace slag, on some lines covered with a boxing of 
gravel; burnt clay is also sometimes used. It is 
kept in apple pie order and in good condition. On 
the Midland Railway the ballast has a flat outer 
slope, and is brought up nearly level with the un_ 
derside of the head on the outsi de of the track, and 
level with the tops of the ties between the rails. 


APPENDIX A. 


LANCASHIRE & YORKSHIRE RaILwAy — ESTIMATE OF 
CosT FoR ONE MILE OF SINGLE TRACK. 


Ralle. ...ssscccove 3,520 yds. 135.1 tons, at $22.50 $3,039.75 
Chairs....+++++- . 3,572No, 96.8 ‘ ‘15.00 1,452.00 
Fich plates....- $52 °° 2 * 27.50 60.50 
Fish bolts........ 704 “ oe * 80-60 48.00 
RedEGS acs sé. «<s, See. 3.9 ** 32.50 126.75 
WPIOB. 22 cossccces , Se f° gt 75 1,472.00 
Treenails ....--. 7,744 °° “17.50 135.52 
Keys..-- 8,872 “ * 19.50 75.50 


Laying 1.760 yds. 25 440.00 


Total....-.csccccccsocccccerseses $96,830/92 
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APPENDIX B. 


W’GHTIN Gross Tons. 


WeIGHT OF LOCOMOTIVES. 


On 
Driving Total. 
Axle. 
————$__ $$ OS LT 7 
Mersey Railway—Tank engine, 
ep] |, 4-wheel trailing truck... 18 6s 


Laneashire & Yorkshire Rail 

way—Express engine, 4 coup- 
pled 4-wheel leading truck...-- 14% 59 
Great Western Railway — Expr. 

Engine single, 4 leading and 2 





trailing wheels....-.-----+++--- 16 49 
Great Northern Railway--Expr. 

engine, single, 4-w lead truck, 

2 trailing wheels..-..- 17 45 


North Eastern Railway — Ex- 
press, compound, 4 coupled, 2 
leading wheels....---.-+-+++.+++ 18 43 

Midland Railway—Express Er 
gine, 4 oupled, 4-wheel lead 
IMG CFUCK .. cc ceees sccccesecscces 15 43 

London *& North Western Rail- 
way — Express compound, 4 
coupled. 2leading wheels -..-- 15 4244 

Caledonian Railway — Express, 
single, 4-wheel. leading truck 





_2trailing wheels. .-.--.... +. 17 42 
NorihEastern Railway—Freight 
engine, compound, 6-coupled. 12%4 33 


The Manufacture of Dynamo Machines and 
Electric Lighting Apparatus. 


Continued from page 531.) 


The Incandescent Dynamo Department occupies 
the balance of the dynamo room in the basement of 
factory B. The incandescent machine, Fig. 6, fur- 
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iron core, connected in series, and wound in conical 
form to allow space for ventilation between them 
The wire is wound by machinery on cast-iron sleeves 
which are slipped over the cores. The armature for 
these machines are unlike those for the are dynamos, 
but are built up of very thin wrought-iron plates, 
400. in number, interleaved with tissue paper, for 
the avoidance of wasteful magnetic currents which 
would otherwise heat, and finally become destruc 
tive to the machine. The wire is wound ina single 
layer upon the armature which gives great radia 
ting surface, and reduces the magnetic resistance 
to a minimum. The machines here were for 500 
lights. In using the current for incandescent light 
ing it is passed through a reversed induction coil, 
or transformer, which reduces its potential to that 
required for the lamps. 

Motor Dynamos.—Motors are made for powers 
from ', to 75 H. P. The armatures of these machines 
are cylindrical, and are made up of laminated sheet 
iron plates wound with wire in a manner peculiar 
to this form. They are constructed according to 
voltage required, from 110 to 600, and of varying 
sizes. A 200 volt motor requires twice the length of 
wire, giving twice the number of turns, of a 100 volt 
motor. A 15H. P. motor of 220 volts, has 64 divis- 
ions on the drum of the armature, and is wound 
with four turns of wire in two layers. As the volt- 
age increases, the necessary size of wire decreases, 
for the same horse power. Motors carrying a load of 
60 H. P. have been in operation at the works. 

\ll the wire wound in this department, after pass- 








_Top of Floor 





Front Elevation of Factory. 
Fig. 2.—The Thomson-Houston Electric Co’s Factory at Lynn, Mass. 


nishes a current of low potential, and is wound in 
such a manner as to require no regulator. It is 
especially adapted to areas having a radius of 1,500 
to 3,000 ft. from the central station. The capacity of 
one of these machines is 1,000 lights. It has self- 
containing ball bearings, and the inclined series 
coil and fluid magnets, said to be one of Prof THom- 
SON’S greatest inventions. It is so designed that by 
the inclined position of the coil the magnetic effects 
in the coil keep the current constant at the ter- 
minals of the machine, and it is so wound that the 
potential does not increase when the load or num- 
ber of lamps decrease. The copper wire for the in- 
clined series coil is very coarse, being 00 wire, or 
about lf ins. in diameter, and is bent and ham- 
mered into shape by suitable apparatus. The field 
magnets are wound by machinery operated by 
steam power. 

The Alternating Incandescent Dynamo is a third 
form of machine, and furnishes a current of high 
potential at a minimum cost for power. It does not 
require a separate apparatus to excite the field 
magnets, certain coils producing a commuted con 
stant current that is employed in the bobbins of the 
field magnet. This has 14 pole pieces upon a cast- 


ing through a straightening apparatus containing a 
number of pairs of rollers, between which the wire 
is drawn, passes through a counting device, which 
records the length put in each cuil. On the largest, 
or M. D. armature, 325 lbs. of wire are used, equal 
to 14,000 ft., or over 2'¢ miles. 

Adjoining is an electric testing room containing 
reflecting galvanometers, a Sir William Thompson 
potential indicator or voltmeter, (a very delicate in- 
strument) a Carden voltmeter, in which the needle 
is moved by the expansion of a platinum-indium 
wire and a Magdeburg tachometer for speed indica- 
tions. 

Near this point the boiler house is situated. It 
contains two boilers of 100 H. P., which supply 
steam for running a 250 H. P. engine for factory B, 
and three 60 H. P. boilers which supply steam to the 
engine for factory A and the dynamo testing room, 
the pipes being connected between the two sets. 

In an adjunct to factory A is the brass snagging 
room, the power for which is supplied by a5 H.P. elee- 
tric motor. Name plates are filed, drilled, tapped and 
finished, and the background blocked. The commuta- 
tor bars are finished here, also rough filing and finish- 
ing of plates for the globe holders of arc lamps. Ad- 


joining is the dipping department, with nitric acid 
and potash baths for brightening brass and compo 
sition work 


The Are Lamp Department occupies the second 
floor 6f factory B and is connected with the floors 
above and below by an elevator provided with self 
closing hatches. The room has two main lines of 
shafting and is filled with machinery, including 
many multiple drills. A Prentice milling machine 
finishes the tops of lamps. The air dash pots are 
fine specimens of accurate fitting and fine work 
All work is done by jigs and is made interchange 
able. 

A turret lathe working five tools is used for mak 
ing the cores of magnets for the lamps out of iron 
rods, some 9 ft. long, and produces 1,000 to 1,200 per 
week. Many turret lathes are also employed for 
finishing the brass fittings, The production in this 
department is about 600 lamps per week. The light 
ning arresters, Fig. 10, are so constructed that the 
are formed by the passage of the lightning current 
to earth is blown out by the action of a double pole 
electric magnet. The connections for the lamp con 
tacts are of pure silver, the use of which prevents 
oxidation. The rods or pipes forming the continua 
tion of the carbon holders requires to be very care 
fully straightened and polished, which is done by 
machinery and test planes. Formerly every rod was 
polished by hand and required ten minutes’ time, 
but it is now polished by two buffing wheels be 
tween which the rod is passed and finished very 
quickly. The necessity of great perfection in this 
work is appreciated when it is seen 
that the magnets hold this rod in 
such position as to accurately ad 
just the length of are between the 
carbons at each instant, and are re 
quired to move it through minute 
fractions. The adjoining room is 
used as a repair department for are 
lamps. Here specimens of the 
earlier Thomson lamps are seen. 
The improved Thomson-Rice lamp 
is much shorter and does away with 
one of the two parts of magnets for 
merly used, introducing a spring in 
place of it. The remaining pair is 
wound double, and other changes 
were made in the cut-out and re 
lighting device which makes the 
lamp now much smaller and neater, 
giving the same service. Insulation 
js very carefully attended to; asbes 
tos, rubber and prepared fibre be 
ing used. The next room contains 
the arc lamp assembling depart 
ment, in which most of the work 
men are graduates of technical 
schools and all experts. Here the 
parts of the lamps are put together 
with all the necessary connections 
and accurately adjusted. When 
working perfectly as a machine, 
each man ties a tag with his name 
on it to the lamp and in case of a 
defect being discovered later it is re 
turned to the one fitting it up. A bench, vise and 
gauges for every part are the princip yl part of 
the apparatus required. The work of fitting the arc 
light carbon holders is very delicate, as the rods 
must move but ,, of an inch in some cases in ad 
justing the length of arc. The lower carbon hol 
ders also have a self-centering device for adjust 
ment. 


Adjoining this room is the arc light testing room 
A largeswitchboard on one wall controls the current 
for each row of lamps, of which there are ten, 17 
lamps being hung in each row. The spring plugs of 
the switchboard allow of: the connection of the dy 
namos down stairs with any row of lamps. The 
rows are separated by short suspended board fences 
to diminish the glare and the carbon points 
may be examined through colored glasses. Arc 
lamps are made either of 1,200 or 2,000 candle power 
and require from 0.5 to 0.8 of a horse power each. 
They are made either single or double ; in the latter 
case double sets of carbons are furnished to continue 
the duration of the lamps operation, the second set 
of carbons coming into action automatically as soon 
as the first sey is exhausted. A special lamp with 
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carbons half the usual length is made for certain 
places where a shorter lamp is required. 

Adjoining isthe packing and shipping department 
for factory A, where the lamps, as well as the dyna- 
mos from the floor below, and all the products of the 
works, conveniently come together for boxing and 
packing and delivery to teams. 

The sheet metal work, such as lamp hoods of gal 


A large paraffine bath is used for the dipping of 
the woodwork of switches, etc. In the Inspectors 
department every small part of the machines has 
test gauges applied to it toinsure interchangeability, 
and electrical testing is alsodone. The individual 
distributors, which are placed in multiple on one 
side of an are circuit, are in use here. By means of 
them,incandescent lights can be operated in connec 





Fig. 6.-Dynamo for In andescent Ligh ing. 


vanized iron, spark protectors of wire screens, which 
the insurance law requires to be used for the lamps 
in places where there is inflammable material, ete., 
is done on the second floor of factory A. 

There is located here a 50 are-light dynamo and 
switchboard connected to the other parts of factory 
A, and also a 400 light incandescent machine. Ad 


tion with are lighting, the incandescent lights being 
independent. 

Adjoining is the stock room where finished ap- 
paratus is stored, and next to this is the supply de- 
partment where all material that comes into the 
factory is brought. The number of orders for 
material per day is 700 to 800, material being ob 





Fig. 7.—Motor Dynamo, 


ining is a machine shop for master machanics and 
tool makers where all jigs and special machines and 
tools are made. Besides the usual lathes, planers 
and milling machines, a fine Brown & Sharpe sur- 
face grinder is used for making even polished sur- 
faces by means of a corundum wheel and a slide rest 
attachment, combined with a planer motion. The 
wheel consists of a cast-iron blank with a toothed 
surface on which sapphire corundum is glued, and 
is used for purposes requiring a harder substance 
than emery. 


tained by tickets or orders from the foreman of each 
department. 


The general offices include the draughting room, 
having eight or ten draughtsmen and several girls 
to do tracings; Prof. RIcg’s office, in factory B ; the 
Library of Reference room, where all the electrical 
books and periodicals published in the United States, 
besides several German and French periodicals and 
many scientific works, are kept: Prof. THOMSON’s 
study,and adjoining, Prof. THoMsoN’s private labor- 
atory and experimental shops. 





In the rear of these rooms, on the third floor of 
factory B,isa large pattern room and carpenter shop 


Fig, 10.—Lightning Arrester. 
for fine wood work, where the machinery is so 
arranged as to make work exactly interchangeable. 
(TO BE CONTINUED). 
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Explosives and their Composition,” 


BY WOLCOTT C, FOSTER. 





(Coneluded from page 534.) 


Gun Cotton, (Pyroxyline, Nitro-cellulose) is ordinary 
cotton nitrated by being dipped into amixture of strong 
nitric and sulphuric acids, and then thoroughly washed 
until every trace of acid has disappeared. It is said that 
damp gun cotton (25 per cent. of water) acts more power- 
fully than dry. Drinker’s E.rplos. Comps., pp. 40, 62 to 65, 
9; Hill, Explosives; Van Nostrand’s Magazine, 18, 40; 
Eissler, Modern Explosives; Schoen, Der Tunnelhan ; 
Wagner's Chem. Tech., p. 160; Jour; Soc. Chem. Indust., 
5.502: Ibid., 3,329-30; Dingl. Polyt. Jour., 250.466; Ibid., 
951.371; London Chem. News, pp. 234; and numerous 
papers in the various technical journals and transactions 
of learned societies. 


Gun Powder consists of a mixture of potassium nitrate, 
sulphur and charcoal, varying in proportions of the sev- 
eral ingredients according to the purity of materials, the 
use to whichthe powder is to be put, and to the ideas of 
the different manufacturers. 

The average of seven analyses of different kinds of 
blasting powder used for mining purposes is as follows: 


Potassium nitrate oe per cent, 
5. 







Sulphur 
Charcoal : 19.39 * 
Hygroscopic water ...-..-......-+++++ éceess 1.36 = 


(Drinker’s Exrplos., p. 57.) 
The following analyses are given by RZIHA: 
Potassium 
Nitrate. Charcoal, Sulpbur. 
Austrian blasting powder .... 60.194 21.359 18.447 


French round grain blast.pow. 62.00 18.00 20.00 

Harz blasting powder......-. 62.11 21.28 16.41 

Russian blasting powder,.... 66.70 16.70 16.60 

Westphalian blasting pow... 68.34 15.83 15.83 
Ibid. p. 57) 


he theoretical proportions for obtaining the best re- 
sults are: 


Potassltam MITA 2.2.00 ccccccccocsesepecces ecsccesccnce 96.06 
NE 00k cnncescnscccccveusnnséane, sabsercises coos 11.84 
RAIN nas osc a sG dan KantessdasuGwadvhertwen bebud eta 13.32 


Musket powder as made by the English Government 
consists of : 


* Copyrighted 1888 by W. C. Foster. 
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Potassium nitrate .----..---++eees-see +> ous On per cent. 
Sulphur obo OO SbESSOSEH-GEeeSeseee See ee es ée 10 
Charcoal., | i heh eAaeee OE WE € OSS V6600 06 cnn 15 


The references to articles on gunpowder are too nu- 
merous for the scope of this list, but excellent short de- 
scriptions of it may be found in Drinker's Tunneling 
andExplos. Comps. and also in Wagners’s Chem. Tech. 


Gun Sawdust, Schultze’s Wood Gunpowder) is saw- 
dust treated witha mixture of nitric and sulphuric acids 
and then thoroughly washed and mixed with one or 
more nitrates, It is somewhat similar in its properties to 
gun cotton, Subsequently mixing from 17 to 20 per cent, 
of nitro-glycerine with it was tried, (This explosive is not 
the same as Dittmar’s Dualin, in which the sawdust acts 
as an absorbent for the nitro-glycerine.) al 5 

Drinker’s Explos. p. 62; Wagner's Chem. Tech. p. 154. 

Hall's Explosive consists of gun cotton and (nitro*) 
starch. 

Haloxyline from Chrast and Cili consists of : 


Potassium nitrate... ...-.ceeeee eee eee eeee ces eeees 75 parts 
Sawdust ....---+++ cee ct ees eccccces -eoccccccecsceces 15 
Charcoal ......e. eee e eee ee cece ee eee eee e rene eeeeneee Big 
Potassium ferricyanide ....----. .+-+e++ ssseeeee 134 “* 





Dingl. Polyt. Jour., 255,524; Wagner's Chem, Tech., p. 
154; Drinker’s, E.rplos. Comps. p. #0) ; Schoery Der Tun- 
nelbau, p. 64. 

Hecla Powder.—The composition of the dope is not 
known, but the various brands contain the tollowing 
percentages of nitro-glycerine : 


No. © cde Ghaedbcuneesebnaatea venus Keeccnns 75 per cent, 
No. Meee de Lawatia cent uO “ 
NO, 1 ecw ccncccccccreccnccccccccse sosccecces ae tk ae = 
No. : SRE ie hy ty 3 * 
NO, BD ..ccccee cocvcccccccseesccrecsscecres see ° a) ba 
NO, B Kec ccccccscccccccvccesceceses coscscccsccs 25 = 
NO, B.cccccccnces cocccccveccccsecccceesceccocese 20 a 





Hellhojjite consists of biritro-benzene and fuming 
nitric acid. It possesses the following advantages: 1. In 
igniting it with fulminate of mercury it acts more power- 
fully than nitro-glycerine. 2. It may be transported and 
stored with perfect safety as regards concussion, as it can- 
not be exploded by cither a blow orashock,nor by an open 
tlame. On the other hand it. has the following disadvan- 
tages: 1. Hellhoffite is a liquid. 2. The fuming nitric acid 
contained in hellhoffite is of such a volatile nature that it 
can be stored only in perfectly closed vessels. 3. Hellho- 
flite is rendered completely inexplosive by being mixed 
with water. Engineer, Aug. 28, 1885; Eng. and Min. Jour., 
Oct. 3, 1885; Jour. Soc. Chem. Indust., 4, 136; Ibid., 5502; 
Dingl. Polyt. Jour., 254, 110; Ibid., 261, 25-29; Lond. Chem. 
News, Dec. 17, 1886, 

Heracline is sawdust saturated with a solution of 
picric acid, and then mixed with potassium or sodium 
nitrate and sulphur. 

Hercules Powder according to U.S, patent specifica. 
tions consists of : 

No. 1 whichis No 1 XX as made: 








Magnesium carbonate.....-.--.++++. -e+e 20.85 parts. 

Potassium nitrate. ....+......ceee benccce a 

Potassium chlorate .......... i) 

Cg awe Loo OU 

Nitro-glyCerine ......-cccescerccceeeeeee TH00 * 
No.2 

Magnesium carbonate..............- we De 


Potassium nitrate..............0.. 
Potassium chlorate 
Sugar ....... 


3100 








WIGFO-BIFOOEEEO 2006 00. csc ccccscecseses . 00 * 
The other grades contain : 
Wak BE EE ecawwbivesssce <eces 75 per cent nitro-glycerine. 
Mt Vinawaved sddccvsevadtvscees tid - - 
Wek, BED Biccc nee ctssececccics ts - = 
NG. BSS ccoscecsccce s¥edcude au Mm “ “ 
WG: BS ssvesocswcsccasecevcecce - 4 ” ” 
No, 2 40 - ™ 
No. bs or a 
No oO = “ 
No. 48 25 oa a 
TR Wad da snneeasauensaeas 20 sad “ 


U.S. Pat., 157,054, Nov. 17, 1874. 

Himley’s Powder consists of potassium chlorate, po- 

tassium nitrate, and coal tar pitch. The following analy- 

ses of samples taken from different portions of the same 
lot of powder will show how it varies in composition. 

Sample. Sample. Sample. 

No. 1. No. 2, 





Potassium chlorate......... -» 45.50 33.50 
Potassium nitrate ............. 34.38 48.78 
Coal tar phted.....6.0cce0e. 20,12 7.72 


Jour, Soe, Chem, Tndust., 4, 367. 
Hind’s Explosive (London) consists of : 





Nitro-glycerine........ io 6 Ag uid a 64.0 per cent. 
ADAMROMTBER MIBBRUO < o.oo cccccessccvccccccses 12.00 = 
oe ae abibccnsdivacecabaccoeas 0.25 7 
Cs abstain Sav ve tan te ed iackcunncsvesse eee 23.00 = 
Sodium Bicarbonate.........-.- easackecsane 0.50 - 


Hochstadter’s Gun Paper is unsized paper soaked in 
a thin paste of potassium chlorate, charcoal, and sulphide 
of antimony. Reichen’s modification of Hochstadter’s gun 
paper consists of strips of unsized paper soaked in a paste 
of potassium chlorate, potassium nitrate, charcoal, and 
gum. Eel. Eng. 9,334; Drinker’s Explos, Comps., p. 62. 

Horn Powder consists of gun cotton saturated with 
nitro-benzol and acetic ether, producing a dense water- 
proof mass, which is afterward granulated. 


Horseley’s Powder at first consisted of chlorate of 
potash and nutgalls or resin. It was subsequently mixed 
with 20 to 25 per cent. of nitro-glycerine. Eel. Eng., 
9,342; Drinker’s Tunneling and Explos.; U. S. Pat., 98,38, 
Dec. 28, 1869. 

Janite consists of 
Potassium nitrate .............++ 
Sodium Plorahe.... .ccece -scesccccees 
Potassium chlorate ...........+.-- 
Sulphur..... etetedvcesedecdesvveses 
AR oink dn tata nnnatwinseons 


It s a gray, coarse grained powder, and is principally 
used in coal mining. Eng. and Min. Jour., Aug. 7, 1880; 
Dingl. PolygtJour., 256,525. 


Jelly Powder—See Blasting Gelatine. 


Judson Powder consists of from 1 to 2 per cent. of 
nitro-glycerine mixed with a non-absorbent powder hav- 
ing the following composition : 


Sodium nitrate....... Sig seek Ri see's p4URO on sas 70 parts. 
a errr etre Parebawe edie bevsedunes ba _ 
NEES W068 dh cad gs Sencctoceese Sidia denn an wnwndey ee 
SelB vi caas Uh snencoee oinaes tA coke since isesser Eee 
ANtHFACIIC COB]... ccc ccccrccccseseteretsecetnces ee? 





ENGINEERING NEWS 


No. F F F contains 20 per cent. nitro-glycerine. 


No. F F 15 ” 
No. F " 0 “ “ 
No. RR P “. Ste = “ 


Jow. Soc. Chem. Indust, 5.502; Proe. Nav. Inst., 11.280: 
U.S. Pat., 183,764, Oct. 31, 1876; Drinker’s Explos, Comps., 
p. 104. 

Judson Giant Powder No, 2 consists of 
Nitro-glycerine 40 parts by weight. 


SIND 5.856 a6 vedic casncwccudecis 0 
Resin. baa ‘ eae b 
Sulphur ......... ‘ ae 6 a 
Infusorial earth ........... ‘ 8 “ 


U.S, Pat., 130,468, June 3,'1873; Drinker’s Er plos.Com ps., 
p. le, 

Kellow’s Powder consists of spent tan or sawdust 
saturated with potassium nitrate, or sodium nitrate and 
sprinkled with a little sulphur. The stronger grades have 
a small quantity of potassium chlorate added. It has 
gone out of use entirely now. Jour. Sec, Chem. Indust., 
2,305 Eng. and Min. Jour., Sept. 15, 1883; Ecl. and Eng. 
9,335. 

Kieselguhr Dynamite.—See Nobel's Dynamite No. 1. 


_Kinetite isa gelatinous mass consisting of : 
Nitro-benzene...... 


. Wee: tawmeaneaweea atin 16 to 21 parts, 
Gun cotton ......... coccccccreccccsrecesse HM tO Ll “ 
Chlorate or nitrate of potassium.......... R214 to 75 

A sulphide, as antimony pentasulphide.. to 3 


This explosive is liable to spontaneous ignition. Ger. 
Pat., 31,786, June 8, I884; Eng. Pat., 10.986. Aug. 6.1884: 
Berg-und Hutten-Mannischen Ztg.. p. 65, 1885; Dingl. 
Polgt. Jour., 26408; Jour. Soe. Chem. Indust... 4.509: 
Ihid., 6, 2 to 12; 10th Ann. Rep. H. M. Inspec. Exrplos.: 
Engineer. June 4, 1886, 

Koppel’s Explosive. 


No. 1. No 2 


Potassium nitrate. 3.00 per cent. 42.00 per cent. 
Re Pn 






PN Gncexane secs mie e beeen 19.00 2 
Sulphur ........ atest @ nialaiad 11.) “ 12.00 
ae sie ladead 9.50 “ 10.00 “ 
Potassium chlorate ........ 9.50 


CE bianesshsdncadecnce 6.00 = 7.00 


Sodium sulphate. ... = 5,00 
Potassium cyanide.... me 

Refined sugar ............0. 

PR NEY 6 reek cavdccansacs 1) 





No. 1 is proposed for hard rocks, such as basalt; No. 2 
forsoft rocks, such as sandstone, Eng. and Min. Jour., 
Aug. 11, 1883. 


Lannoy’s Powder isa variety of Lithofracteur which 
is manufactured in Belgium, and consists principally of 
sulphur, sodium nitrate and nitrated bran. It is used for 


blasting but is objectionable on account of a most dis 
agreeable smoke which it produces, 
Leatherite consists of : 


Potassium nitrate ..... SuieSvedinds : 45 parts. 
Sulphur .........-eeeeee are Wenete. di keeseue _ 
Leather scraps......- etetanans Is 
Picricacid.......... ieunees Dated x ades er 2 
ree ina casous -. BD 

Dingl. Polyt. Jour., 25525, 

Lignite of Ballabene consists of : 
Nitro-glycerine........-..seeeceees ‘ SU to 85 parts. 
PERIOD GEOG oo cccce. cicccenesesie wWtol “ 


The nitro-cellulose is obtained by the nitration of wood 
flour. Jowr. Soc. Chem. Indust., 4566, 

Lignine.—See Cellulose Dynamite. 

Lignose is wood fibre saturated with nitro-glycerine 


with or without the addition of a nitrate. Chem. Tech. 
Zty.; Eissler, Mod. Explos., p. 9. 


Lithofracteur as manufactured by Krebs Bros. & Co. 
consists of: 
IN odo wi cndadd inde anddes dennens 
Infusorial silica and sand. ............... 


52 per cent. 


& 


CPUT OR os ok s ones cecccincsagunses caeeces eA» * 
Sodium Nitrate and formerly barium nitrate 4 “ ss 
I iccneedi sr ncctersand os 


It has obtained considerable favor in some parts of 
Europe. Drinker’s Tunneling, p. 85; do Explos. Comps., 
p. 87; Ecl. Eng., 5, 173; Ibid. 1., 343. 

Lithofracteur formerly consisted of potassium nitrate, 
sulphur, and nitrated 8awdustor bran. This is now called 
Lannoy’s Powder. 


Liverpool Cotton Powder isa mixture of gun cotton 
and potassium nitrate. Eng. and Min. Jours, Apr. 16, 1881. 

Mackie’s Granulated Gun Cotton is a mixture of 
ground gun cotton with a solution of sodium nitrate and 
sugar. It contains after drying: 


CON soc ccccaceqcsstatescceens 63 per cent. 
RAINE. oo in occ tn cov cccssececserscvseveseoesenns ez = 
OS MU acdc cctvdnccunseddccidee® “Hehaee oS fe 


Melinite.—Under this name M. Eva. TURPIN claims 
the use of trinitrophenol or picric acid of commerce, 
unmixed with any oxidizing substance, as an explosive. 
Proc, Nav. Inst., 14, 151. 

Metalline Nitroleum consists of nitro-glycerine ab- 
sorbed by red lead. Drinker’s Tunneling, p, %6; do., 
E.rplos. Comps. p, 88, 

Mica Powder invented by MOWBRAY was used very 
extensively at the Hoosac Tunnel. It is composed of 
nitro-glycerine absorbed by mica scales. Under favora- 
ble conditions the mica will retain 2 per cent, of nitro- 
glycerine. Drinker’s Exrplos. Comps., p.p. 88 to 90; Mow- 
bray Trinitro-Glycerine ; U.S, Pat., 150, 428, May 5, 1864. 

Michalowski’s Blasting Powder is bulky and re- 
quires to be well rammed in the bore hole. On account 
of the large amount of potassium chlorate that it con- 
tains, it is quite sensitive to blows. It consists of : 


Potassium chlorate, .............6. noyueligbitws 50 per cent, 
Manganese dioxide nee iowentascang® Bie - 
Organic matter finely pulverized (bran), | ns " 
Proc. Nav, Inst., 13, 244; Jour, Soc. Chem, Induat., 3, 646 ; 
Dingl. Polyt. Jour., 252, 158. 
Millot’s Dynamite consists of nitro-glycerine ab- 
sorbed by sugar. 


Miner’s Friend Dynamite. 





No. 1 X contains: <a 

BEPEU POUND, «oc ccsccctecesccsisescessestsde 33 per cent. 
SE NIN bc bbc kedde decd ccncevdvbecwsens oe a” 
GS icciccnccncccssaduckadind icdsees eveuadens _ ete - 


No. 1 X X — contains 75 per cent. of nitro-glycerine, 


No. 1X8 oe © 

No. 1X ” . .* “ 
No. 18 . 45 = - 
No. 1 ” o es 





No, 2X “= 3B * 
No, 3X : 27 — 
No. 3 . 2» . 


Mylin.—The composition of this explesive is unknown 
Dingl, Polyt. Jour., 255, 525. 
Neptune Powder contains 


Nitro-glycerine 2.6 per cent 


Sodium nitrate. ..... aa ‘ eae. os 
Charcoal ..... REG. canal i 17.44 °“* 
Sulphur. ; pe 4.05“ ao 
eerie ackeka es saa 3 5 dhe alta Om * = 


Neumeyer's Powder \s said to be composed of the 
sume ingredients as common gun wade: Wan mixed in 
different proportions, It was eel into England in 
Inié, but did not come into general use. Drinker’s Erplos 
Comps., p 62; Paper on Explosives, by PERRY NURSEY, be- 
fore Sec. Eng. London, 1866. 

Newton’s Explosives consists of one part of gun 
cotton and two parts of a solution containing equal 
weights of Zine nitrate and cupric nitrate. Eng. Pat 
OR, 1884; Jour, Soe. Cham. Indst., 4, 417. 


Nitrate of Ammonia 
Powder. 


Powder.— See Ammoni 
Nitrated Gun Cotton is gun cotton mixed with some 
nitrate, 


Nitro-Cane Sugar.—See Fulmin-Sugar. 
Nitro-Cellulose.—Sce Gun Cotton. 
Nitro-Cellulose Dynamite.—See Cellulose Dynamite 


Nitro-Colle.— Glue is allowed to stand in cold water 
until it has absorbed all that it will, and then it is solidi 
fied by treatment with nitric acid, after which it is 
treated with a mixture of nitric and sulphur acids and 
then washed, as in making nitro-glycerine. Proc. Nar 
Inst,, 13, 547, 


Nitro-Glycerine. (Fulminating Oil, Nitroleum 
Trinitrine. Glycerye-nitrate, Glonoine, Trinitro-Glycer 
ine, (Mowbray, Trinitro-Glycerine). Drinker’s Tunneling 
and Explos. Comps; Wagner's Chem. Tech.; Eissler, 
Modern Explos. 


Nitroleum is one of the names given to pure nitro- 
glycerine. 

Nitrolite is simijar in its composition to double am 
monia powder with the exception that the nitro-cellulose 
is obtained from some other source than cotton. It has a 
light brownish-grey color. 

Nitro-Mannite.--See Fulmin-Mannite. 


Nitro-Molasses is prepared by treating molasses with 
a mixture of nitme and sulphuric acids in a similar way to 
the manufacture of gun cotton and nitro-glycerine. It 
boils at 180° to 200° C., and detonates between 220° and 
20°C. For blasting it is recommended that it be mixed 
with sawdust, tan bark, or bran impregnated with potas 
sium nitrate. Eng. Pat., 188, 188; Jour. Sec. Cham, 
Indst. 3, 35. 


Nitropylin.— See Volkmann's Wood Powder. 


Nitro-Starch. 
starch. 


(Xyloidine Pyroxame) is nitrated 
Drinker’s Exploxs. Compo., p.p. 40, 62 


Nitro-Sugar.—See Fulmin-Sugar 
Nitro-Toluol consists of three parts of nitro-benzol 


dissolved in seven parts of nitro-glycerine, Drinker's 
Tunneling, p. 68; do., E.rplos. Comps., p. 70 


Nobel's Dynamite: 


No. 1 75 per cent Nitro-glycerine 6% per cent. dope 
No.2 «5 “ “ os “ 
No. 3 35 = - te = co 
No. 3B Bw ”" bi vu es 


Dope for No.1 is pure infusorial earth; For Nos. 2, 4, 
3B, A mixture of potassium nitrate, wood fiber, rosin, 
soda, and infusorial earth. 


No. 1 is also called kieselguhr dynamite. It explodes 
at 182.3° C, For descriptions of, and papers relating to 
these dynamites, see the various works on explosives 
and the technical journals and publications of the dif- 
ferent learned societies. 

Nobel’s Powder is ordinary gunpowder saturated 
with nitro-glycerine. 

Norrbin and Ohl sson’s powder consists of 


Ammonium Nitrate ‘ 
ER eer ee 6 tok 
Nitro-Glycerine........ .-... Oto 2 - 

Drinker, E.xrploxs, Comps., p. p. 91, le; U. S. Pat. Wl, 
585, Aug. 5, 1875, 

Oriental Powder is sawdust, tanbark, oF other vege- 
table fibre, saturated with a solution of a nitrate or 
chlorate, dried and then mixed with gunpowder. U.S. 
Pat., 88, 171, Meh. 13, 1869. 

The powder known as the safety compound of the 
Oriental Powder Co., is said to be composed of potassium 
chlorate, potassium nitrate, and crude gamboge. John 
sons Cyel., 2,790. 


30 parts by weight 


Paléine is a French powder and is made in five grades, 
from Ato E. No. A contains from 40 to &® per cent. of 
nitro-glycerine with @ to S per cent. of nitrated straws 
No. A is said to be about 44, No. Babout 4, and No. ¢ 
slightly more powerful than No. 1 kieselguhr dynamite 
Jour, Soe. Chem. Indust., 4,366. 


Panclastite consists of two volumes of carbon-disul - 
phide mixed with three volumes of nitrogen-tetroxide. 
This explosive.was put forward by M, Enc. TURPIN and 
claimed by him #s his discovery, while in reality it is 
one of the explosive mixtures suggested by SPRENGEL. 
Jour. Soc. Chem. Indust., 3, 532; Ibid., 5, 199; Dingl, Polyt, 
Jour., 253, 70. 

Paper Blasting Powder,—See Dynamogen. 


Parone’s Explosive is a mixture of: 





I ord 6 05. 6.05 cs'ccede 26tsee coeceeeses 2 parts 
Carbon Gisalpide 2.0.2.2 ccccccccescvccccccscecse 1 part 
Proce, Nav. Inst., 13, 547. 

Petralite is said to consist of: 
I nds faa de gaddccuguscndansen 64 parts 
CE hs ced biden ceased ecatens sensbucs aneneda. SE 
Antimony sulphide............-- o00: secesvcccce - 


ie 5 

It is raade by Prochaska & Lisch at Buda Pesth and is 
recommended for coal mining. Eng. and Min. Jour., 
Aug. 7, 1880; Dingl. Polyt, Jour., 255, 524. 

Petrofactreur consists of: 


Nitro I, cic hades cake bs sesh dtesmiacie 10 per cent. 
Potassium chlorate. .........-.--eeeeeeeneees 67 s 
Potassium nitrate......-.....- -. @ " 
Antimony pentasulphide a ae ~ 

It is slowly decomposed at 340° lenving a white resi 
due. Jour. Soc, Chem. Indust., 6, p. 4. 


Picric Powder.—Sev Abel's powder, 
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Polynitro Cellulose containg: 


Pot issinm nitrate 65 to 93.20 parts 


Sulpbur : ; eeeeee, 12.00 * 
Lam pbhlack ‘ tec ewenees ‘ 3.00 * 
Tanvark . , seecees -» 2to200 “ 
Ferrous sulphate eee 1.40 10 27.80 * 


Glycerine s++e+, O.92tO 1.84 “ 
‘he compound is unalte srable in the airand is used in 
the form of compressed cartridges, It is absolutely 
barmless ané@ can be handled with impunity. Enat- 
NEERING NEws, July 2, 1887; Le Genie Civil, May 7, 1887. 

Pontopolite consists of nitro-naphthalene dissolved 
in nitro-glycerine. 

Porifera Nitrolteum js nitro-glycerine absorbed by 
sponge. Drinker’s Tunneling, p, 86: do., Erplos.Comps., 
p. 88: U.S. Pat., 98,753, Aug. 17, 1869 

Pote ntite is, a nitrated gun cotton. Proc. Nav. Inst., 
11-87; Eng. and Min. Jour., Sept. 15, 1883: Jour. Soc, Chem, 
Indust, 2, 310, 

Poudre Barytique,—See Saxifragine. 

Pudrolithe,—Sre Pyrolythe. 

Punshon and Viver’s Powder cousists of pieric 
acid made up in cartridge form, containing a glass 
bottle filled with ritrie acid. Upon breaking the bottle 
a very powerful explosive is formed. This is one of the 
explosive mixtures suggested by SPRENGEL, 

Pyrolithe (Pudrolithe) is a blasting powder very 
similar to Kellow’s Powder, Eel. Eng., 9, 385: Eng. and 
Min. Jour., Bept., 15, 1883. 

Pyronene is a mixture of: 


Sodium nitrate . . 62.5 parts 
Sulphur..... . . 20.0 “ 
Spent tan . a5 * 


Wagner’s Chem, Tech., p 154 
Pyroneme consists of 


Potassium nitrate 69 parts 
Sulphur os —_ : 9 
Charcoal : : . Sieee 10 
Antimony (nets illic } pe snskoy keNoae oe m1 
Potassium chlorate Lapeer 5 


Kye flour. 
Potassium ¢ hromate 
inn, Cycl., 1885, p. 345, 

Pyropaper consists Of a nitrated unsized cotton or 
linen paper. 

Pyrorame,—See Nitro-starch. 

Pyroxyline,—See Gun Cotton. 

Rack-a-rock consists mainly y of 
Poti issium ¢ blorat : case eereeaes 7. 7 per cent 
MEP ODOM cos scevdcccovees 7.3 °** 
lt has a specific gravity of 17 Drinker’ 8. eatin: Comps. 
p. 61: Eng. and Ruild. Rec., Nov, 26, 1887; Jour, Soc. 
Chem, Indust... 3, 648. 

Red Dynamite,—See Dynamite Rouge. 

Reichens Gun Paper,—See Hochstidter’s Gun Pa- 
per, 

Rendrock is said to consist of 


sesvee 4 
‘Small amount. 


Nitro-glycerine . . 33.4 per cent, 
Sodiim nitrate . 52.8 °° “; 
Sawdust cee eteeeee 27 ” , 
Wood fiber....... vesienobeans. a aa - 
Charcoal . . setae eees oe |” a 
Resin 3 


According to U.S, Pat. 138, 841, May 13, 1872, it consists 


of 


Potassium nitrate . seeeeee. 40 parts, 
Nitro-glycerine eeeee ‘ 40 


Wood tiber.... D-oe oe ae . 13 

Paraffin aaieeese ae 

Vrinker’s EF. rplos. Comps., Dp. 88, 101. 
Reveley'’s White Gunpowder consists of 


‘ 


Potassium chlorate. .......-.....++ vorseeeee, 48 parts, 
Kerrocyanide of potassium...... seeeee .. 29 
Finest loaf-sugar... os Sa 23 


Drinker’s Avplos Comps,, p, 61. 
Rhewxite is made in tive grades, Nos. 1 to5. No. 1, 


Nitro-giveoerin seeeeee OF per cent, 
Potassium nitrate ieacavbesawewkae is ‘ 
Wood powder . bakha en oe 

PR GING cs ocen es, 0000 ksces icnnenndstassons il 

Dingl. Polyt. 1. 255, 525 


Roburite isa mixture of ammonium nitrate and well 
purified chlorinated dinitro benzene. Thrown into the 
fire it burns with a quiet, light flame. [tis principally 
used in coal mining ENGINEERING NEWS, IX, 341: Chem, 
Zty. 11, SBS; Jour Soe. Chem, Indust, 6561; Dbid, 7, 342, 401: 
itth Ann. Rep. H. M. Tnspee. Eaxplos, Eng. and Min. Jr. 
Dec, 3, 1887. 

Romite. The composition of this explosive is un- 
known. Eny. and Min Jr., July U1, 1885, 

Safety Powder of Courtielle, manufactured by the 
Triumph Safety Powder Co., of Baltimore, Md., consists 
of 


Sodium Nitrate 70 to 60 parts 


Ss iphur — vad sbateenes TT litolkR + 
Charecoal.. . “+ teense *e Ttol * 
Peat and Hard Coal cho bb ache hae ene 9to 2 

Metallic Sulphates, .... oie en aie ~ 2to 4 ” 


CORR EE THR COE, on 60 ck cote seis cc recsecenes lito 2 


U.S. Pat. 167, 08. Sept. 7, 185; Drinker, E.rplos. Comps., 
p. 108 


Salite, of Bergenstrom, is a mixture of nitro-glycer- 
ine and urea nitrate 


Sawifragine, | Poudre ae panne sists of 


Barium nitrate seas ja eainae one es 76 parts 
Charcoal pences . puss endes 22 - 
Potaesid Mitrate occ cceseccssccsecsccece ee eg : 

Rel. Rng. 8 3); Wagner's ¢ hem. Tech, p. UA. 


Sehanewegs Explosive is made in two varieties; that 
containing 
Dinitro-naphthaline annie ‘ ; 218 parts 
Ammonium nitrate ttnewe — 
requires a very powerful detonator, while that consist 
ing ot 
Dinitro Benzene ian sees A a 
Ammonium nitrats vie ‘ 
requires less powerful de tonators. Eng. Pat. 6, "ee, May 
18, 1SN6 : Jour. Soc. Chem. Indust. 3. 679: ENGINEERING 
NEWS, i. pp 5, 270 


Schultze’s Wood Gunpotwder.—See Gun Sawdust. 
Schultse’s Improved Gunporeder tor sporting pur 
pose consists of 


Nitrified tar, colophony, turpentine, o7 


turpentine oil,............ reece. 8 Oe 12 parts 
Pyroxyline..... seme Pee 
Barium nitrate ee ‘ : y Mtos “ 
Potassium nitrate 8 to 10 


The grain of the finished powder may be coated with 
paraffin, resin, or collodion. — . 
Ritle powder has the following composition : 


Nitrified tar, etc., as aDOVE.....--- 6c eee i 10 parts. 
PPURTUDS dn ccacndseccnssaceccsecs coneeee MOtOM “* 
aeeeiy MEER 8 265 v6 oaicd icve vowed . Sten * 
Potala miGrate .0s0sccccncccccesececcee Wto wD * 
Sulphur . Methetevas teehavesscsewenestn o ” 


Rastosive es tee use in » blasting are prepared by increas- 
ing the amount of pyroxyline. Eng. Pat., 15, 128, Dec. 9. 
I8K5; Jour. Soc. Chem. Indust., 5, 67%; [hbid., 7, 401. 


Sebastin was invented by A. BECKMANN in 1872 and 
consists of 


No. 1. No. 2. 
Nitro-glycerine... ee --.+» 78 parts. 68 parts. 
Se Was ee 
POCRMIITE  RIERIO eo: sco ncccesceveses  - as 


This powder was afterward improved and called New 
Sebastin. The peculiarity of this powder is not in the 
composition but in the nature of the charcoal, ward h has 
great absorbing power. Ann. Cyel., 1885, p. 4; Chem, 
Tech. Zty., 1887. 

Securité.— See Schonweg’s Explosive. 

Selenitic Powder is nitro-glycerine absorbed by plaster 
of Paris. U.S. Pat., 98,752, Aug. 17, 1869; Drinker, Tun., 
p. 86; do., Eaplos, Compex., p. 100, 

Seranim is composed of nitro-glycerine, ammonium 
nitrate, sawdust, benzene or creosote, and, in some cases, 
alcohol. Chem. Tech. Zty., 387; O. P. and D, Rep., Apr. 6, 
1887. 

It is also said (Watt's Dict. of Chem., 8, pt. 1, p. 766) that it 
consists of potassium chlorate and nitro-glycerine. 

Silestite is composed of : 


Potassium chlorate .. iikio bass yr 0 parts. 
ARO DOMEEIEIONM ..-... 60sec nccccse<sscees BB ™ 
Ns! 5 Ohba o> eDnw wanes anes ssnsseeeencas ae ie. 


Jour, Soe, Chem. Tndust., 7, 342: Dingl. Polyt. Jour., 260 
419-428, 

Silotvaar (Silatvor, Tsilotvor) is said to be nothing but 
pure nitro-cellulose, obtained by nitrating wood fibre. It 
is said to have been a complete failure in peor. Eng. 
and Min. Jour., Nov. 27, 1886; Ihid., Dec. 31, 1887; Chem. 
News, Oct. 7, 1887; Jour. Soc. Chem. Indust. wm & "342. 


Sjoberg’s Explosive, Ammonium nitrate is mixed 
with a melted purified solid hydrocarbon, and is gelantin- 
ized with a liquid hydrocarbon, or with one or more 
melted hydrocarbons. The solid hydrocarbon used is 
naphthaline, paraffin, or the like; the liquid purified 
paraffin or astral oil. In order to facilitate the explosion 
and to increase the explosive power some potassium 
chlorate is added, either before or after gelantinization. 
Eng. and Min. Jour., Dec. 17, 1887, 

Sprengel’s Explosive Mixtures. Jour. Soc, Chem. 
Tndust., 2,312; Ibid, 5, 349. 

Sundstroem’s Powder is an explosive containing 
nitro-naphthaline. 


Titan is vegetable tibre rendered explosive by treating 
it with acids. U. SN. Pat., 145, 408; Dec. 9, 1873; Drinker, 
Explos, Comps., p. 102. 


Titanite consists of: 


NiGVO-WIVCOETING 2.000 soesscccecsosccvesve 40 to 48 per cent, 
Cellulose.......... sila wat pakGscaeesmemne 10 to 16 “ 
Potassium nitrate, ......-6+----.eseeeeeee 34 to 24 > 
BuUlPNUL... cccccccccvcee evcesscvcccccccccs 2 ” 
CREE cinnse cit ke bec oecetapcvbude is sesens 10 “ 
Tonite is composed of : 

SO I. 19.5 :508 5:9 000 40.400 0003606600005 cae 52.5 per cent. 
ERMTEUIG MIGTALE. ...0 0 cece csccccccsescosescsecs 47.5 


Eel. Eng., 19, 321; DTbid., 18,561; Min. and Sci, Press, Aug. 
27, 1881; Earplos O ompsx., p. 65. 

Tschirner’s Explosive consists of : 
Picric acid........... ani aa ts deude mean wen eon ... 57 parts. 
I ne i cua a dae bund hha keel . 43° 
to which is added 5 per cent. of pulverized rosin. U.S. 
Pat, 232, 381, Sept. 21, 1880; Drinker, E.rplos, Compsx., p. 107. 

Turpin’s Explosive consists of a mixture of potas- 
sium chlorate, tar, and charcoal more or less finely 
granulated. It is exceedingly sensitive to friction. En- 
gineer June, 4, 1886. 

Tutonite is said to be a potassium chlorate powder 
Eel Eng., 9. 3%. 

Uehatius White Powder is another name for nitro- 
starch. 

Vigorite.1t is said that the following compound is 
sold in the United States under this name: 


Potassium chlorate. .........-.ce-ceceeeces 1.0 per cent, 
PE INGE, 6.4002 nnscnccscnes savnce 18.75 * 
COREE, « cdccccccce * 


Sawdust.......-. ceed 
Nitro-glycerine 
Ann, Cyel., 1885, p. 345. 





Vingtum Powder.— The composition of this explosive 
is unknown. 

Vitrite is made in two grades. No 1 consists of nitro- 
glycerine, potassium nitrate, and charcoal. No. 2 has the 
et ee nitrate replaced by sodium nitrate. Proce. Nav. 

nat., 11, 88. 

Volkmann's Wood Powder, (Collodinand Nitropglin,) 
consists of sawdust, potassium ferrocyanide, and sodium 
nitrate. O. P.,and D. Rep., Apr. 2), 188i; Chem. Tech. Zty. 


Vulcan Powder is said to consist of 


Nitro-g@lyCerine......cccessscccceces caesees 32.60 per © ent. 
Sodium nitrate. ....... iehawesaenenskanren 49.46 °° 
Charcoal. ....sescccccccce oshimbesbanneeee . 90 * “ 
Sulphur ....cceeececesecccse: cceceecses ae 8.31 “ * 


Tron Age, Feb. 24, 1887; Ann. ( "yel.. 1885, p. 345; Proc. 
Nav. Inst., 12, 428 

In Drinker on Explosive Compounds, p. 88, it is given as 
composed of from 16ty to 3344 per cent. of nitro-glycerine 
uixed with mealed gun-powder. 

Vuleanite from Jici is composed of 


tei SIREN, . 0200 oe iv inedds Sedv ee swweees ses 35 parts 
Septem GRTMGS «00s ccccece secccccvesescuesasesepese 2 
Sulphur......- (Abe SeGNEOCRASESbOneaens SERRE. 
NR 5 inc ncnnnedse tee ae 44d oA xnan jase See eehake — 
Potassium CHIOTAtC....ccvecscccccscces ceseesesec ae. 
OMBFOOM ccc rsccccvcesscsscorcevenes soeesccurokane 6.0 * 
Sodium Sulphate...........-. b dak jeewakeeennnel 4.25 °° 
Potassium ferricyanide, .... ......+... cceeeee - 2a“ 


Dingl. Poly. Jr., 255, 5%. 


Wahlenberg’s Powder is « nitro-naphthalene com- 
pound. 


White Gunpowder.—See Reveley’s White Gunpowder. 
White Dynamite.—See Diller’s White Dynamite. 


Wood Meal Gelatine consists of ordinary blasting 
gelatine with the addition of Npesien nod ach ~ortions of wood 
meal. The tests nade on this explosive by her Majesty's 
Inspectors of Explosives proved highly satisfactory. It 
has been manufactured very extensively, though, un- 
fortunately, not with entirely satisfac tory results. En- 
gineer, June 4, 1886; O., P., and D. Rep., July 14, 1886. 


Xyloglodine consists of nitrated glycerine-starch, or 
xylcerine-cellulose, ete. +H r, Explos. Comps., pp. 87, 
101; U.S. Pat., 99,069, Jan’y. 25, 1870. 


Xyloidine is nitro-stare . 
————— 


CORRESPONDENCE. 
An Accident With a Moral. 


CHATAUQUA, N. Y., June 28, 1888, 
Epitok ENGINEERING NEWS: 


Having had the misfortune to be in the serious 
accident to the fast Chicago Express, on the New 
York, Lake Erie & Western Railroad, last Satur- 
day, June 23, | enclose a short description of the ac- 
cident and the condition of the track, as found im- 
mediately after its occurrence. I was in the for 
ward end of the day coach, but, aside from a severe 
shaking up, came out all right. 


The accident seems to have 
been due to fast running on a 
poor track, or to an intention 
ally misplaced switch. The 
train was 1°¢ hours late, and 

\ was running at a rate of at 
least 50 miles an hour. The 
road at this point is single 
track and is over-crowded with 
freight. The accident in ques 
tion occurred at a side track on 
a curve to the right, about two 
miles west of the town of 
Cuba. 





The engine kept the main track with the baggage 
car, the smoker, day coach, and three sleepers tak- 
ing the side track. The engine ran up a bank on 
the left, the switch being on the right of the main 
track, and rolled completely over, landing bottom 
upwards on the side track. 

The baggage car, smoker, and day coach were 
found side by side, at right angles to the track, the 
day coach being thrown end foremost down an em- 
bankment of about 20 ft. The three sleepers were 
derailed, the forward one having crushed through 
the ends of the day coach and smoker, but otherwise 
they were not seriously damaged. The engineer 
and fireman were found under the tender, the 
former having been instantly killed, and the latter 
probably fatally injured. 

The escape of the passengers in the day coach and 
smoker seems to have been miraculous, no one being 
fatally hurt. 

The switch was found locked, but the key that at 
taches the lever arm to the connecting rod was 
found on the switch tie, and broken in such a way 
that it could not have been removed by any jar or 
force that the train could have exerted. The ab- 
sence of the key allowed the connecting rod to drop 
down, leaving the switch in position, but free to 
move at the slightest jar. 

The track was found undisturbed up to the first 
rail beyond the frog, the end of this rail, for about 
3 ft., was found broken in small pieces, but with no 
apparent flaws. The track and ties for the next 
300 ft.,on both the main line and switch, were badly 
twisted and torn out of place. 

The accident seems to have been distinguished for 
a lack of consideration for the welfare of the passen- 
gers by the railroad ofticials. Ladies were ungra- 
ciously forbidden seats in the sleepers by the Pull- 
man officials until forced to by threats of reports 
being sent to headquarters. Although the accident 
occurred at a tomparatively short distance from 
Salamanca no attempt was made to transfer the 
passengers around the wreck ‘for seven hours, and 
then no chance was given for obtaining any refresh- 
ments until 5 o’clock in the afternoon, many of the 
passengers having had scarcely anything to eat 
since the night before. 

C. E. 

{The split key may have been broken either 
by accident or design, but in either case the 
event points a moral, that it should not be 
possible to detach the connecting rod from 
the switch stand so easily.—Ep. Ene. News.] 
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A Good Bridge in Distress. 


ALBANY, N. Y., June 19, 1888, 
EDITOR ENGINEERING NEWS: 

I enclose herewith a photograph of a good bridge 
in distress. This bridge was originally built for 
narrow gauge traffic, but about eight years ago the 
gauge was changed to the standard without, as far 
as can be ascertained, making any change in the 
bridges, and since then this bridge has borne a 
heavy coal traffic drawn by Consolidation engines 
like the one in the picture. The bridge was a Howe 
truss but had an iron lower chord composed of {-bars. 
It contained twelve panels of 13 ft. each and was 
reported to have been 19 ft. high. The top chord 
consisted of four pieces of 5x11 ins. The lower 
chord varied from two bars 4°; in. in the end 
panels to four 4x 1) in. in the center. The main 
braces were double and ranged in size from 7 «8 ins. 
at the center to 10x 12 ins. at the ends. The tension 





rods were in threes and varied from 1}x in. diameter 
at the center to 2 ins. attheends. From another 
photograph in my possession showing the ends of 
some of these rods they do not appear to be enlarged 
at the ends for screw threads. If we assume the 
dead load to have been 1,200 lbs. per ft. and the mov- 
ing load to have averaged 3,000 lbs. per ft., which 
is certainly a moderate estimate, the strain in the 
top chcrd would have reached nearly 15,000 lbs. per 
sq. in., in the lower chord from 17,000 to 18,600 Ibs. 
and in the tension rods over 20,000 Ibs. per sq. in. 
If the moving load were more than 3,000 lbs. per ft., 
as might easily have been the case, these strains 
would have been exceeded. 

I call the bridge a good one, because any bridge 
must have been good if it stood up under such loads 
for seven or eight years before it tumbled down. 

The officers of the company which owned this 
bridge swore, year after year, in their annual re- 
ports to the State authorities that all their bridges 
were examined every 30 days, and that these exami- 
nations were analytical and made by a competent 
person. Moreover they also swore that all their 
bridges and trestles were provided with guard 
rails, but you will find no trace of any in the pho- 
tograph. 

This bridge was on the Ohio Southern Railway. 
It used to cross Paint creek at Greenfield, O. It 
fell down on Noy. 13, last, and killed one of the 
train men. Yours truly, 

CHAS. F. STOWELL. 


Treatises on Irrigation. 


PORTLAND, Oregon, June 24, 1888. 
EDITOR ENGINEERING NEWS: 

Referring to an inquiry (in your issue of June 16, 
p. 493,) for treatises on irrigation, may I say that no 
Engineer need go without such works; and very 
practical books they are too. The best thing I know 
in English is in the course of Manuals, published by 
the staff of the Thomasan Civil Engineering Col- 
lege at Roorkee, India, and is No. X., entitled 


“Irrigation Works ”. Itis very complete, being 
designed for the East Indian practice. The same 
:nstitution has published a set of irrigation tracts 
as follows, No. 1, Memoranda on the Ricefields of 
Portugal. No. 2 on the Rain water Tanks of North 
ern Italy: and No. 3 a vocabulary of French and 
Italian irrigation terms. In addition to these may 
be mentioned, ‘Irrigation by Rijbuhas, by Capt 
W. E. Morton. <All these may be had of Spon. 

Ifthe engineer is familiar with the French lan 
guage he may find every thing there, that has ever 
been written on the subject im any language; and 
will learn that the East Indian works, like those now 
being published by the State Department of Califor 
nia, are really compilations from French works. 
Like everything from the hand of French engineers, 
they are exceedingly practical as wellas nicely scien 
tifie. 


AYMARD on the irrigationsof Southern Italy and 
on Canals of Irrigation, both works pub 
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A Good Bridge in Distress. 


lished in Paris and fully illustrated in every detail, 
leave nothing to be desired. 

But the most complete thing [have ever seen, and 
a book of which I have made constant use in the very 
extensive deserts of Peru, is the work of RAPHAEL 
PARETO, “Irrigation et Arrosement des Terres. 
Traité de VEmploi des Eaux en Agriculture.” 
PARETO, the author, was a corresponding member 
of the Royal Academy of Agriculture of Turin and 
the work was published in *‘Manuel-Roret” forming 
a part of Roret’s Cyclopedia. It is in four parts, 
comprising 1200 pages or more of text and ap exten 
sive atlas. I fancy no question can arise concern- 
ing details of irrigation practice and its results,that 
is not answered in this work of PARETO. | have 
never met it,and I have had a pretty extensive prac- 
tice. 

While I am on this subject, I want permission to 
refer toa slur that I thought not called for, which 
you put on the Engineers of Peru in a late number 
of the ENGINEERING NEWs. Referring to the subject 
of great dams, you took occasion to say how the mat - 
ter would be settled ‘‘in Madagascar, Peru and 
Siam.” 

ITshould not write specially for reference to this, 
because, while I am a member of the Peruvian 
Corps of Engineers, Iam quite certain the gentlemen 
of that Corps have no need of any defence at my 
hand. But as the occasion is opportune I will avail 
myself of it to say, that I have yet to find a more 
highly accomplished body of men than the Civil En- 
gineers of the National Corps of Peru. Several of 
them were educated at our own Renssalaer, Sheffield 
and Lawrence schools and then passed a course at 
the French Ecole Polytechnique. 


As to the question of high dams, I send you a de- 
sign prepared in 1876 for an irrigation work, with 
the tables accompanying. In all that has been pre- 
sented of late on the subject in the columns of your 
valuable paper, I have seen nothing more compre 
hensive than is here shown, and a great deal that is 
“extremely elementary. 

ENGINEERING NEws is read in Lima, and a good 


deal prized there; but an engineer at the head of the 
School of Mines, who was some years ago, in the 
Junta Central of the Engineer Corps, wrote me lately 
‘why do you publish so much text-book stuff in 
your engineering papers, instead of making them 
records of work done.” 

1 hope I am not churlish, when I say, that th: 
same may be made of much of our 
Society matter which appears in the 
lransactions, which thus lose dignity and value for 


observation 
American 


engineers in practice, unless for beginners. 
ALFRED F. SEARS. M. Am. Soc. C. E 


| We trust no one but our correspondent im- 
agined that any slur on the engineers con- 
cerned was intended in our casual reference ty 
the fact that some of the conditions for the de- 
sign of dams in ‘Madagascar, Peru aud Siam ' 
were quite different from those which should 
govern in designing a dam almost in the heart 
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of a great city. We referred only to differ- 
ences of locality; not of engineering skill. 
Ep. Ena, News. | 


Sloping Courses in Dams 


WINNIPEG, Manitoba, June 27, 1888 
EDITOR ENGINEERING NEWS: 


In a dam with a light batter on the back and a 
yood face batter, if the courses were laid up not 
horizontally, but square to the face batter, what 
difference would that make in the calculation for 
sliding on horizontal courses’ Good dams have 
been built this way without any difficulty. After 
putting in the bottom triangle whose base is the 
base of the dam the other courses are laid up from 
the inside on beds perpendicular to the sloping face 
of the dam, throughout the work, B. 


{The accepted best practice is to have no 
courses at allin dams, and most of them are 
in more danger of overturning than of sliding, 
but it would undoubtedly conduce to stability 
to lay up the courses as suggested, both theo- 
retically and practicaliy. Ep. Ene. News.| 


epee —E 


The grip of a heavy eight-wheel cable car of the 
Chicage North Side line caught in a strand of the 
cable on July 1, and: the car, which could not be 
stopped, dashed into the train ahead of it, made up 
of two lighter four-wheeled cars. The rear car of 
the train was thrown from the track and the big car 
pushing by it, ran into the leader, throwing it fairly 
across the track. The grip still held to the cable 
and the cars were carried along the street for two 
blocks before the cable could be stopped, the big car 
pushing the other sideways for that distance. 

All the cars were filled with passengers, who 
jumped off as best they could, many escaping by the 
windows. Two or three were injured, but none ser- 
iously 
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Coming Technical Meetings. 


Engineers’ Society. of Western Pennsy'vania, Pitts- 
burg. Pa-—Regular meeting July 17. Secy., 8S. M. Wickersham 
Penn Building. 

Ohio Institute of Mining Engineers.—Summ r meeting 
at Logan, O., July 11, 12,13) Pres., W. H. Jenoings, Columbus; 


Secy. R 8S. Weitzel, Kittanning 


New England Roadmasters’ Association. — The oth, 
annual meating will be held at Bowon, Mass., August 15, 16 
Secy.: W. F. Elis, Roadmaster, Providence & Worcester R. R 
W oor so ket, Rw I 


’ 


American Association for the Advancement of Sci 
ence. The thiriy-reventh meotng will be held at Cleve and, ©., 
from August 15 to August 21, 188%, The headquar.era will be at 
the Hollenden. For particulars address FP. W. Potnam, Salem, 
Mas 


Engineers’ Club of Kansas City, Mo.—Regular meet- 
ng, Sept. 3. Secy., Kenneth Allen, 19 Deardorff Building 


& 


American Society of Civil Engineers, New York.— 
Re cular meeting, Sept. & Secy., John Bogart, 127 E. 23d Sr. 


Roadmasters’ Association of America. —Nex! meeting 
at Washingion, D. O., Sept. LL. Secy., H. W. Reid, Waycross, Ga. 


Boston Society of Civil Engineers, Boston, Mass.— 
Regular meet ng, Sept.19. “House DProinage Secy ,s. E Tink 
ham, © ty Hall 


Engineers’ Ciub, Philadelphia, Pa.—Regular meeting 
Oct. 6 Secy., Howard Marp~y, l!22 Gir rd St. 


IN spite of the bitter opposition which any 
attempt to formally countenance and permit 
ocal organizations and meetings of the mem- 
bership, elsewhere than at New York, seems 
to exeite among some of the members of the 
American Society of Civil Engineers, the 
patural tendency to, and need for such organ 
ization has been too strong for discourage- 
ment, and Cincinnati has taken the lead i: 
the formal organization of such a whee 
within a wheel, under the following constitu- 
tion, which we abridge only by leaving out the 
numbers of the articles and sections: 


i 
i 


Name.- This organization shall be calied the “ Cincin- 
nati Association of the American Society of Civil En- 
gineers.”’ 

Orrrcers.— The officers shall be a president, secretary 
and treasurer, The offices of secretary and treasurer 
may be held by one person. The officers shall be chosen 
by ballotin the month of April in each year, Or as soon 
thereafter as practicable. A majority of votes cast shall 
be required to elect. Vacancies for unexpired terms shall 
be tiled by Sallot, as soon as practicable. The officers 
shall perform the duties usually pertaining to their posi- 
tions, and such other duties as may be assigned them by 
the Association, 

Memners.— Any member of any class of the American 
Society of Civil Engineers, may become a member of the 
Cincinnati Association by subscribing his name to the 
Constitution and paying the stipulated dues. The initia- 


tion fee and annual dues shall be of such amounts as shall 
from time to time be prescribed by the Association. 

When the dues of any member shall remain unpaid for 
the space of three months, the Secretary shall notify him 
in writing, that unless the same be paid within three 
months thereafter, his membership will cease. In case 
such dues shall not be paid pursuant to such notice, and 
unless the Association otherwise direct, he shall thereupon 
cease to be a member, nor shall he be eligible to mem- 
bership again except by ballot. Members unable to 
attend meetings may vote for officers by letter ballot, and 
on such questions as the Association may direct. 

MEETINGS.—Regular meetings of the Association may 
be fixed by resolution. Special meetings may be called by 
the President or by any three membe:s whenever deemed 
necessary. Five members shall constitute a quorum. 


AMENDMENTS. Amendments may be made to this Con- 
stitution after one month's publication to all members, 
and by the concurrence of at least two-thirds of all the 
votes cast. 


Col. Wu. FE. Merrity, U.S. Engineers, is the 
first President of this organization, and Mr. 
Gero. B. NicHoLson, Secretary. 

St. Louis has organized less formally a simi- 
lar organization. In time others will follow 
suit, and in time such organizations will be en- 
couraged by the constitution of the American 
Society of Civil Engineers. In the meantime 
there is necessity to haye at Cincinnati as at 
other places a separate local organization to 
provide for a tew others who cannot or will 
not join any grade of the American Society. 
The Cincinnati organization consists of 19 
members Am. Soc. C. E., 2 Juniors Am. Soe. 
C. E., and 18 others, nearly all of whom would 
probably be eligible and glad to join as 
Juniors, if that were the only way of joining 
the local organization. Those who could not 
or would not, would for the most part be a 
small loss. 


Wuen the Vanderbilt lines and the Pennsyl- 
vania keep atirmand conservative position on 
the rates for through traffic, little attention 
need be paid to the desultory rate cutting by 
the minor companies, as the example of the 
two chief competitors serves to keep them in 
check. But when the managers of these two 
trunk lines make no pretence of working in 
harmony, then arate war may be expected of 
no small importance. As in the rate disturb- 
ance of last winter, cuts on the dressed beef 
traflic precipitated the present difficulty. At 
this writing, rates on dressed beef between 
Chicago and New York or Boston are down to 
26) cts. per 106 lbs., which is considerably less 
than half what they were at the beginning of 
the cutting. The “Soo” line has also entered 
the lists and has reduced rates between New 
York and St. Paul by an all rail route to 60 
cents per hundred for first classand 20 ets per 
hundred for sixth class, a rate below any 
made by the combined lake and rail routes. 
The absence of the controlling influence of 
Commissioner Fink in the administration of 
trunk line affairs seems to be seriously felt. 

In the Northwest, matters have assumed a 
more favorable aspect. The railroad mana- 
gers became tired of begging for the justice 
which they have a right to demand and 
secured an injunction from Judge Brewer, of 
the United States Court, delaying the putting 
into effect of the arbitrary list of freight rates 
prepared by the lowa State Commissioners 
until a judicial hearing can be had. It is re- 
ported that Goy. LaraBEE when he heard of 
the granting of the injunction, stated that if 
a flaw was found in the law under which the 
commission is working, another law will be 
made. The Iowa grangers are evidently 
bound to rule or ruin, and at present they 
seem to be making every effort to do both. 

A curious illustration of the fact that the ques- 
tion of railway rates is rather a question of the 
rivalry between different towns and cities and 
different sections of the country than it is be- 
tween the railways and the public, is given by 
the recent controversy over the right of the 


railways to disregard the long and short haul 
clause of the Inter-State Commerce law in 
making through export rates from Chicago 
and Western market centers to European 
ports. The Produce Exchanges and Boards 
of Trade of New York and other seaboard 
cities have made a complaint to the Commis- 
sion that they are discriminated against by 
the railroads in this way.’ Minneapolis has 
now taken the lead in a counter petition ask- 
ing that the making of special rates for ex- 
port goods be not discountenanced. The 
Commercial Exchange of a Northwestern city 
has formally condemned the Inter-State 
commerce law in toto. When we reflect that 
the operation of the long and short haul 
clause, the principal feature, is to prevent 
railways from making wholesale discrimina- 
tions in favor of the large cities and against 
the small centers and agricultural districts, 
the reason for the opposition is very plain. 


THE recent feat of the Pennsylvania shops 
at Altoona, Pa., in setting up a locomotive in 
the erecting shop in 17 hours, which we re- 
ported last week, has received wide notice 
from the press, which almost without excep- 
tion takes the statement that the engine was 
erected, which was the form in which the item 
was probably given out for publication, to 
mean that the engine was built from the raw 
material in that time. It would seer that a 
very slight acquaintance with technical 
matters would show the absurdity of such a 
story, but the ignorance of many most intelli- 
gent men on mechanical matters is well 
known. 

We were rather surprised, however, to find 
one of our contemporaries in the railway field 
making the same error, while they also ascribe 
the feat to the Baldwin Locomotive Works in- 
stead of the Altoona shops, a clear case of 
confusion worse confounded. For the instrue- 
tion and edification of the journal above refer- 
red to we would say that the last step in build- 
ing a locomotive is to carry the boiler, frames, 
cylinders, driving wheels, cab, pilot, truck and 
all the various minorappurtenances necessary 
to the complete machine, each of which, in a 
large works like those at Altoona, has been 
finished in another shop, into the erecting 
shop, where the various parts are put to- 
gether. If it be thought that it is but a small 
task to accomplish this feat in 17 hours, we 
suggest that the doubter visit a locomotive 
erecting shop or examine carefully a_ loco- 
motive and notice the multitude of parts, in 
joining which a certain order must be fol- 
lowed. 

THE same journal makes facetious remarks 
in reference to another floating newspaper 
‘‘filler’’ that, ‘the Union Pacitic is putting ona 
new Class of engines with two cabs, one for the 
boiler and one for the fireman’”’. The tenor of 
its comment indicates, however, that it is 
ignorant of the fact that these separate cabs 
are not put on to promote seclusion and medi- 
tation on the part of the enginemen, but are 
rendered necessary by the peculiar form of 
the Wooten boiler, which type. with the two 
cabs, has been in extensive use for a number of 
years, 


THE great contest as to ‘“‘ English vs. Amer- 
ican Locomotives,’’ which has been running 
ulmost steadily in the English engineering 
journals for about two years, but which fails 
to spread further, still continues there, and 
some very poor and paltry stuff is brought out 
every now and then, as for example, in the last 
issue of Engineering, where an ‘‘Observer”’ 
rings the changes on the alleged fact that some 
American mogul engines ordered for New 
South Wales, which cost originally the hand- 
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some sum of $13,000 each (it certainly was a 
handsome sum, as tbey cost nothing like that 
here) have required $2,000 each in repairs 
within six months! 

THE utter absurdity of such statements, as 
an argument, is so evident that one would 
hardly expect to find that they would secure 
either authors, publishers or readers. The 
American locomotive continues to stagger 
along under his burdens, and is as well as 
could be expected, in his native clime: not re- 
quiring more than $1,950 worth of general re- 
pairs in the first six or eight months of his ser- 
vice, as a general rule, except in the climate of 
Australia. 

In the interest of the English language, and 
to keep engineers from appearing ridiculous in 
the eyes of educated men we feel disposed to 
urge them to avoid the use of that fine sound- 
ing vulgarism “ graduation ’’, as a substitute 
for the simple word which is really meant, 
“orading’. “Grading” is one thing; *‘gradu- 
ation’ is another and quite a different thing. 
To use them as synonyms of each other has 
not a particle of good authority, and probably 
originated only in a foolish hankering after a 
more ponderous and polysyllabie word to des- 
ignate so large a feature of engineering work. 
It bas spread so that now the countenance of 
some very excellent and able engineers may 
be pleaded in its favor; and it may be that 
this sense of the word will yet establish itself 
as a recognized part of the language, since it 
is usage, and usage only, which finally de- 
cides. But it has certainly not so established 
itself yet, and the origin of this perversion of 
the word is so evident, that, until it unmis- 
takably has done so, it ought to be regarded 
as an odious innovation to be discouraged and 
not encouraged. The simplest, clearest and 
best estabiished word which will convey the 
whole idea sought is always the most really 
scientilic, and the most creditable to the man 
who uses it. Grading is an art as old as the 
Pharoahs, to say the least: too old a one to 
need a bran-new ‘vord for it, twice as long as 
the one which has heretofore answered every 
purpose. 


‘e 


It may be pleaded in extenuation of this 
use of the word “ graduation’ that the word 
“grading” itself, as a noun, is net in the 
dictionary, and so recent a feature of the 
language are the terms of civil engineering, 
that even the word ‘‘grade’’, as a noun, in the 
sense of rate of inclination (and of rank or de- 
gree as well) is only admitted on sufferance, as 
a modern innovation. Worcester’s Dictionary 
says: 

* Grade, though derived directly from the Ang.o-Saxon 
yrad and, through the French, from the Latin gradus, 
of but recent introduction into Enghsh.* Mr. Topp Edr 
Johnson's Dict., 1818] says: ** This word has been brought 
forward in some modern pamphlets, but it will hardly be 
adopted.” It has, however, been adopted and used by 
many respectable authors, and it is now in established and 
good use.” 

But, “‘grade’’ as a verb is very old, includ- 
ing its participle ‘‘grading’’, and the conver- 
sion of a participle into a noun is in acecor- 
dance with the genius of the language, and 
can be supported by many examples. The 
use of the noun “grading’’, therefore, to in- 
clude all the varicus rock and earth excava- 
tions and embankments under one term is 
entirely legitimate, and can be supported by 
innumerable examples since the introduction 
of railways, if not earlier ones. Moreover, if 
anew word had to be coined to represent a 
new idea, ‘‘grading”’ is the proper one for the 
purpose. “Graduation’’ has an established 
and wholly different signification. We may 
speak of the graduations of a vernier, or of 
graduation from a college, but not of the 





“graduation’’ of earth or rock without ab- 
surdity. 


In hunting through a quaint old book, “ An 
Account of the Liverpool & Manchester Rail- 
way, by Henry Booru, Treasurer of the Com 
pany ”’, to find an instance of the early use of 

the word “ grading ’’ above spoken of, we did 
not find it, but did find a delightful example 
of the weaknesses of our common human 
nature which we think has escaped notice. 
Mr. Henry Booru was a student and enlight- 
ened man, and it is not as generally known as 
it should be that he was the original suggester 
of the multi-tubular boiler whieh is the sine 
qua non of the locomotive engine. The ac- 
ceptance and practical application of the 
suggestions, however, was the work of GEoRGE 
STEPHENSON, and perhaps entitles him to be 
alone well remembered as the originator of 
that as well as all other essential details of 
the locomotive. Mr. STEPHENSON was also the 
sole owner of the Rocket engine,so far as history 
makes any record, although it is conceivable 
that Mr. Boor may have had some financial 
interest in the venture of which no record be- 
came public. Be this as it may, Mr. Bootu in 
his History thus records the result of the great 
locomotive test of Oct. 6-12, 1829. 

“The report of the Judges corresponded with the above 
statement [of the success of the Rocket and relative 
failure of the Novelty, Sans Pareil and Perseverance) and 
the Directors accordingly awarded the premium to the 
writer of this account [italics ours] and the Messrs. 
Stephensons, to whose excellent construction of the machin- 
ery I wax much indebted for the favourable award of the 
Umpires.” 

Considering that STEPHENSON had built the 
first successful locomotive in 1814, and the 
first to run by adhesion due to weight; had 
invented the exhaust blast in 1815; had built 
so many locomotives as to found the great 
Stepenson Locomotive Works at Newcastle- 
upon-Tyre in 1824, and various other things, 
Mr. Booru certainly was somewhat indebted 
for “‘the excellent construction of the ma- 
chinery’’ to ‘Messrs. Stephensons,”’ as he so 
handsomely acknowledges. One cannot but 
smile at such a touch of nature as this self- 
satisfied statement reveals, and in view of 
such an absurd attempt to appropriate to him- 
self honor which belongs to others, perhaps 
Mr. Boorus has met no harder fate than he de- 
serves in being almost forgotten as the sug- 
gester of one important detail of the locomo- 
tive. 

Iris satisfactory to observe that the English 
technical papers have ‘‘caught on” to the 
jockeying of brake returns which has been 
going on for some years in England and is 
doing much to perpetuate the regretta- 
ble confusion of practice in regard to train 
brakes which still exists in that country. All 
the companies in that country are obliged to 
make full returns as to their brakes, and 
among other things as to their failures in use. 

The Engineer makes these rather amusing 
comments on some features of these returns. 

“The most remarkable feature in the returns as 
bearing on brake management is the experience of the 
Midland Railway with triple valves. The Great East- 
ern and Great Northern Railway companies ran an ag- 
gregate of over 10,000,000 miles, without a failure of the 
triple valve. But the Midland Company ran the West- 
inghouse brake only 192,172 miles, and the triple valve 
failed by sticking no less than eighteen times, or once 
for every 10,700 miles nearly. If similar casualties had 
oceurred at the same rate on the Great Eastern and 
North Eastern, there would have been 935 triple valve 
failures recorded; instead of which there is not one. 
The obvious conclusion is, that not the triple valve is 
to blame, but the carriage department which has 
charge of the triple valves: and inasmuch as the 

failures were a)] of the same kind, namely, sticking, it 
seems more than probable that lubrication bas been 
imperfectly or wrongly effected. At all even‘s it seems 
clear that an appliance which in the bands of one set 
of men gives constant truuble, while in the hands of 


others it gives no trouble whatever, is not properly 
used by the first set: and the soundness of this con- 
¢lusion is borne out by the fact that the experience of 
the Midland Company with the Westinghouse brake 
has always been unique.” 

The Engineer then cites that on the London, 
Brighton & South Coast Railway, where the 
brakes are severely used, there were 72,800,000 
movements of the triple valves in six months, 
and continues: 

“The whole distance run by the London, Brighton & 
South Coast trains was 3.395.942 miles, and the total 
number of failures was 17, or one in every 199.761 miles. 
Of the 17 failures only 12 were due to burst hose pipes, 
from whieb it seems clear that more care is taken to 
have good hose on the London and Brighton line th: n 
istaken on any otker using the Westinghouse brake; 
and not a single failure of a triple valve is reported. 
Where in mechanical engineering can we find a paral 
lel to the action of the triple valves on this line, which 
perform over 72,000,000 of evolutions without a single 
failure? 

The record is certainly a most honorable 
one, but what it really proves is proved stil 
more foreibly by hundreds of apparently com- 
plex machines like the sewing machine or ma- 
rine steam engines, that complexity or multi- 
plicity of parts is not necessarily an element of 
special weakness,if each separate part be ade 
quate for its work. Nearly all such machines 
are objected to in advance for their complex- 
ity,but they fail a dozen times from structural 
weakness, as in the screw-shafts of steamers, 
where they fail once from difficulties origin- 
ating in any way from the complexity of the 
mechanism. 


WE are pleased to record that the Kutter 
fund for the benefit of the widow and children 
of the late W. R. Kurrer. the eminent hy- 
draulie engineer and author of Kutter’s 
formula, is still growing, and seems to be 
gaining an increasing impetus, so that we 
shall hope it will exceed the $1,000 which it 
was proposed to raise. As one of our corres 
dents remarks: 

“Thave noticed that the subseriptions do not come in 
very fast, and believe it is due to the fact that engineers 
are too busy to attend to such matters. They do not 
neglect to do so from any lack of generous impulses.” 


We fully believe this, but this is now vaea- 
tion season, and while we trust all our readers 
are getting ready to enjoy it accordingly, we 
think it will not burt them to cut off a few 
dollars from their contemplated ‘ miscel- 
laneous ”’ vacation expenditures, and devote it 
tce,,a more urgent if nota better use. The 
fund new stands as follows: 


Previously acknowledged + $392.00 
Philip Schopp.-.--- . . he 5.00 
Aug. Jobnston....-.--- ones cceeceeee : 5.00 
H, Wehrum ...------ aeee aot 5 On 
c. C. Schneider.....-- oe ’ 1.00 
Preston Robinson, ....-.-----+-- ; on 
C. FE. Chittenden : : 100 
J. W. Sargent...------ . oe esecses / 1.00 
E. H. Beckler ...-- ----++-- : oa 
Palmer C. Ricketts. ... . ‘ ; 5. 
S. G. Knight....--.-. -- 5 oa ; ee 
Francis Collingwood. .. Pays 1.00 
A. J. Swift .....+0-- - oe , a: BAK) 
W. W. Jameson... 5 ads 1.00 
Second subscription list of the German American 
Technical Society of New York. 
Chas. A. Schieren es . $25.00 
Wy, Ch Me cnceccesas censdedovedee 10.00 
Ey, POPRQUE conve. cccccsccccssescrccsccce 5.00 
H. von Nostitz ....-.-... weeds Ganwad ‘ 5.00 
i. ER is 0 ccone Ghocdasséeredudaes 5.00 
ao ain al a ee abnegk eehenen aed exanay 0.00 
Total received to date ........-.6..6655 eee cose $488.00 


Ir is extremely difficult to make out what 
has been the real outcome of the Panama 
lottery loan, except the general fact that it 
has been a failure, the aggregate subscriptions 
as announced by the company being only 40 
per cent. of the total amount of the loan; 
which outcome the lottery and ‘“‘guarantee’”’ 
conditions make almost as bad as a dead 
failure. Past experience warrants a suspicion 
that the real outcome is worse even than an- 
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nounced. 
securities which the “lambs”? would not touch 
are now to be taken by a syndicate of bankers! 
One may easily guess how likely they are to 
do so except on terms which will leave the 
canal company tied hand and foot, if not on 
this loan, then onthe next which must shortly 
be necessary. 
« rc a 
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The Floods in Mexico. 


About 120 miles north of Mexico, or some 30 
miles south of Querétaro, there begins a very 
remarkable district of Mexico, known locally 
as the Bajio or “flat”, which extends un- 
broken as far as the city of Leon, some 140 
miles, includivg in its length the cities of Ce- 
laya, Salamanva, Irapuato, and Silao. With 
a slight interruption between Leon and Lagos, 
the same general character of country extends 
northward from Lagos to the great mining 
town of Zacatecas, 143 miles, including in its 
center the city of Aguas Calientes, or Hot 
Springs. This latter district is notincluded in 
the local term Bajio, but all that we have to 
say applies equally to it, in somewhat less de- 
yree. 

The Bajio is the most fertile and most 
densely populated area of Mexico, and the 
Mexican Central Railway runs nearly through 
its center for its whole length. It is to the eye 
a vast plain, as its name implies, 20 to 49 miles 
wide for the mest part, bounded by high 
mountains on both sides; but it is not really 
a plain, except near its center, having almost 
everywhere a considerable slope downward 
from the mountains toward the rivers flowing 

‘nearly in its center, which drain it. It hada 
considerable Spanish population half a cen- 
tury before there was a single white resident 
in whatis now the United States, and every 
one of the cities named was founded in that 
half century. 

As in the rest of Mexico, all but a few of the 
most stately edifices are built of adobe, or clay 
mixed with straw and baked in the sand, a 
cheap, durable and excellent material where 
there are no frosts, and which succumbs to 
but one other enemy, water, Even by water in 
the form of rain it is very little affected, re- 
sisting ordinary storms for ceuturies, when 
protected by a roof. By adding a coat of 
plaster on the outside face, as is done for 
almost all houses except the poorest, the sur- 
face is preserved almost wholly intact for inde- 
finite decades. But when completely immersed 
and soaked in water, the bricks very quickly 
lose all coherence, and revert into their orig- 
inal mud. 

This is precisely what has happened in the 
late terrible floods at Leon and Silao, which 
appear to have cost the lives of fully 1500 
people, and perhaps twice as many. Over 
1,000 have been recovered, and the 
stench arising from those which have not been 
recovered, as well as from drowned animals, 
is deseribed as pervading the whole air. From 
the rather meagre descriptions which have as 
yet reached us we quote as follows: 


bodies 


“During the past ten days (June 16-26) the table lands 
between Mexico and Zacatecas have been visited by un- 
precedented rains. 
Mexican Central 


Every mountain rivulet along the 
Railway for more than 200 miles has 
been converted into a destructive torrentjand the valleys 
present the appearance of lakes. 
have been inundated and 
partly destroyed. 


Many cities and towns 
Leon and Silao have been 

The first intimation received in Mexico of the disaster 
in the north was a telegram from Silao dated the 18th 
inst. It said: “It commenced raining heavily here yester- 
day afternoon, and continued all night, raising the Silao 
river out of its banks, breaking at the north end of the 
town and passing through the streets with irresistible 
foree and volun 
soon as they 


fall. 


Most houses here being of adobe, as 
were saturated with water they began to 


About 25 houses have been destroyed. The station 


buildings are occupied by homeless people, who are un- 
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able to obtain anything to eat except watermelons and 
fruit found floating in the water. The rain has been 
general and the whole country around Silao is flooded. 
Several dykes have given way. It still continues rain- 
ing.” 

On the 20th it was learned that the floods had been 
more destructive in Leon than in Silao. On Monday, the 
Isth, the river broke over its dykes, and notwithstanding 
all efforts to check its course, it made rapid headway and 
finally flooded the city. As the rain fell the river 
rapidly, its volume of water flowing into the town, grad- 
ually wearing away the foundations of buildings, which 
commenced to fall as bight came on. 

Monday night brought to that city one of the most ter- 
rible of scenes. People believing themselves secure from 
the tlood went to bed in those parts of the town where 
the water had not found its way. The steady downfall of 
rain, with the extensive water shed of the outlying 
country, increased the flow of the river, and rapidly ex” 
tended its Channel until over half of Leon was under 
water. Houses tumbled in rapidly, having been worn 
away by the water, and terrible loss of life began. As 
the buildings fell the unfortunate sleepers were either 
crushed to death or drowned. 

One whole night of terror followed. Men, women, and 
children fled to the streets in their night clothes, some to 
find shelter on higher ground and others to be swept 
away by the flood. On Tuesday morning rain was still 
falling and there was no perceptible decrease in the 
stream of water. A mammoth lake extended its 
length and breadth to all points of the compass. Its 
monotonous appearance was occasionally broken by 
half-submerged houses and high lands cropping above 
its anything but placid surface. The town had a 
wrecked look. Where the houses had stood the night 
previous, water was surging in its flight to lower grounds, 

The loss of life up to this writing had reached into 
hundreds, but the threatening danger left little time for 
sorrow, and the prevailing sentiment was fear forthe fu- 
ture. All night it poured, until Wednesday morning, 
June 20, saw the lake surrounding the city undiminished 
in size, with steady rain disturbing its surface. in the 
afternoon, however, it ceased raining and the waters be- 
gun to recede. The people recovered from their fright, 
though water was still covering a part of the city. There 
is a strong stench from heaps of rubbish that once 
formed houses, and there must be bodies buried under 
them. There are also bodies still floating in the water. 
One hundred and eleven bodies have been recovered 
without moving any ruins of houses, wherein are sup- 
posed to be hundreds of bodies buried. The number of 
destroyed houses is estimated at 2,000 and the loss at 
$2,000,000, 


rose 


Many other towns have been badly damaged, but loss 
of life is only reported from Silao and Leon. The Mexi- 
can Central has suffered very severely. Several washouts 
occurred between Aguas Calientes and Leon, but they 
have now been repaired, and trains are running from El 
Paso as far south as Leon. 

The last Leon are 
whole population are busily 
the fallen houses. 


reports from heart-rending. The 
working into the ruins of 
Nearly everybody has lost relations or 
friends, and those who have not have seen their earthly 
possessions disappear in a night. 

The estimates of loss of life and property given are the 
within the bounds otf 
The very last statement, just received, places the 
Leon at 2.224. The total 
loss of life is at least 1.500, about 1,000 bodies having been 
recovered,” 


smallest reported, and certainly 
truth. 
number of houses destroyed in 


It will be seen that if any such disaster as 
this were on record at any point in the Bajio 
(and some of the towns were larger 200 years 
ago than now) there would be likely to be 
some tradition of it which would have reached 
the knowledge of the engineers building the 
railway, or have been referred toin the dis- 
patches from Mexico. When even the mem- 
ory of the oldest inhabitant is so unreliable, it 
is hard to assert with confidence that any- 
thing may not have happened within three 
centuries, but if anything may be so declared, 
it is that nothing in any way approaching this 
disaster has ever occurred in that region. No 
knowledge that any single house in all thees 
towns was ever so flooded with water as to be 
destroyed, came to the knowledge of any of 
the constructing engineers, as we are ina 
position to assert with some confidence; nor 
do we believe that such an event ever did 
happen, unless on a very small scale at some 
specially low point. As for any general flood- 
ing of a town, it seems quite out of the ques- 
tion that such an event can have happened 
before. But this is not the only great storm 
which has recently happened in that region. 
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It is now vaguely given out that the 


There have been a number of other heavy 
storms since the construction of the railway 
which have been popularly regarded as the 
“greatest ever known ”’ and which have been 
quite generally suspected to be in some way 
caused by the railway; in fact, some prejudice 
against the railway among the ‘* peons”’ was 
created by this very fact. Certain it is that 
a very large part of the railway through chis 
region, and a still larger part of its structures, 
have been washed away at one time or an- 
other in the five years since the railway was 
opened. In part, this must certainly be as- 
cribed to the errors of judgment in planning 
the structures which seem almost unavoidable, 
Without excessive allowance at all the strue- 
tures, it seems inevitable that a certain frac- 
tion of them should prove to have too small 
openings, and this is especially true in a new 
and unfamiliar climate. 

But after making all allowances for these 
sources of error, it was difficult, even before 
this last great storm, to resist the conclusion 
that the railway had in some way had some 
effect upon the railfall, and it is still more 
difficult now. What this effect may be, if 
any, or how it comes about, we cannot under- 
take to say, and since there must always have 
been in every century, or three or ten centuries, 
some one storm greater than all others, which 
may come at any time, it is certainly not im- 
possible that this last storm may be merely 
one of that class, but it is at least a very curi- 
ous coincidence that it should have held back 
300 years and more to come at last within 
5S years after the opening of a railway, and 
within 2 or 3 years of several other unusually 
heavy storms. As such, we record the fact, to 
be considered with other circumstantial evi- 
dence, as it arises, such as that we noted last 
week in commenting on the gradual conver- 
sion of the ‘‘Great American Desert’’ into 
farming land. 

It should be added that the shape of this 
vast ‘“‘ Bajio”’—a plain of considerable and 
gradually increasing slope ending at last in 
steep mountain slopes, is such as to make it 
peculiarly liable to great floods. Its spoon- 
shaped form gives very nearly that cycloidal 
descent which theory would require to insure 
that a particle falling on it at any point 
sbould reach a given point in the bottom of 
the valley at the same time, so that the ten- 
dency is to deliver the entire water-fall on 
hundreds of square miles at the points in the 
center of the valley where the towns are, at 
almost the same moment of time, necessarily 
producing great floods if the fall be great. It 
is this immense effect of the fo, m of the water 
shed on the maximum discharge which makes 
us distrust all formule which base culvert 
sections only on the area drained, regardless 
of its form. There is probably no place on 
this continent where this effect is illustrated 
on soimmense a scale as in this very Bajio. 
Leon and Silao, which suffered worst, are each 
on wide plains, near the throats of great 
spoon-shaped areas which are bounded on all 
sides by high mountains. Rain-fall and area 
being equal, the maximum flood discharge 
from such a basin is probably five times as 
much as if it were a plane or more irregular, 
and ten or twenty times as much as if the 
surface were ever so little convex. Tbe very 
fact which lulls the mind into a false security 
at Leon and Silao, the vast regular sloping 
plains which head far up in the distant moun- 
tains; is really their greatest source of danger. 
They give body and volume to the torrents to 
which the mountain drainage gives velocity; 
or furnish a frictionless bed in the lower 
part over which the rain-fall of the upper 
water-shed may come down all together, as 
theory requires. 
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The Metric System in Practical Work. 


For reasons that we noted last week we fear 
there is no great prospect that the metric sys- 
tem will soon, if ever, come into use in this 
country. Itis a vastly more serious business 
to introduce a wheily new system of weights 
and measures in great manufacturing and 
industrial countries like England and the 
United States than in any of the nations of 
Continental Europe, and still more in any of 
the long list of minor countries which seem so 
much more impressive when merely enumer- 
ated to show the progress of the system than 
thev do when the countries are weighed in- 
stead of counted. Nevertheless, since the 
Germans have adopted the system in despite 
of national prejudice, the universal adoption 
of metric weights and measures is certainly a 
future possibility, and this country would un- 
doubtedly gain a certain trade advantage with 
other nations, should it do so before England. 
Therefore, the results of actual experience in 
a sudden and complete change from using 
American measures exclusively to using 
metric measures exclusively will no doubt 
have a certain interest. 

The first thing which impresses one stronglv 
in such a change is that, with a metric rule in 
one’s pocket, one is armed for all kinds of uses 
for which many different scales and measures 
are required in our practice. Our architects’ 
scales and engineers’ seales resemble each 
other only in being so many inches long, and 
are in no way interchangeable in practical 
work, as every draughtsman knows. The 
common 2-ft. pocket rule resembles neither, 
and only with great inconvenience can be 
used as asubstitute in an emergency. Neither 
is the 2-ft. pocket rule capable of use as an 
impromptu leveling rod, since its graduations 
are in inches instead of tenths. Neither has 
it direct relation to the fractions of the 66-ft. 
chain, The very conception of what are 
called ** natural scales ’’ is an unfamiliar one 
to most Americans and Englishmen. They 
know, but do not practically realize, that from 
drawings or maps made under the metric sys- 
tem dimensions in inches may be read off 
by an inch-rule or distances in feet by a foot- 
rule, as easily as if the drawing had been 
originally made in inches or feet. 

When driven to use the metric units, this 
soon becomes practically familiar. In archi- 
tectural and mechanical drawings and large 
plans, instead of our preposterous scales of 
lin., $in., {in., | in. and what not, to the foot, 
the only scales used may be said to be, full size, 
and 4, }, 2s. 2s. dos pw ANd y45 full size. For all 
these, the common metric graduations are 
readily used, and special graduations are 
made only asa slight additional convenience 
for eonstant drafting work. For our usual 
American platting scales of 10, 20, 30, 40, 50, 
60 ft. per in., or the same scales multiplied by 
10, (these scales amounting to 13), sto. 345, ato, 
sho, =}y Of full size) the usual metric equiva- 
lents,and an ample variety for all practical pur- 
poses, are hy, x40, sho, td00» 200+ sous (the usual 
railway mapping scale, amost identical with 
400 ft. per in, or gdyo) xo lyoo. ete. Without 
much inconvenience 4h . 4ho. choy sho, Cte., May 
be used, but practically they are not; as they 
would not be with us except that, our system 
being all arbitrary anyway, a little more or 
less of it does not matter if any occasional 
convenience in bringing the drawing to a cer- 
tain size is thereby gained. 

The question then arises as to the intrinsic 
convenience of the unit; and this is most im- 
portant chiefly as to measures of length, since 
they are more used than all other units. For 
every kind of architectural, mechanical and 
engineering drawing or construction in which 





ENGINEERING NEWS 


few of the dimensions exceed 5 or 6 ft. there 
can be no reasonable question whatever that 
the metric system is immensely more conven- 
ient, especially for the uneducated, for the 
reason that no decimal points are required, 
nor use of vulgar fractions. A millimeter is 
almost exactly 3 in. (25 mm. = 0.98426 in.) 
which is as small a subdivision as is often 
used. By universal custom and agreement, 
therefore, understood throughout the civilized 
world, a dimension marked 57 on such a draw- 
ing means 57 m.m. or about 2.28 (24 


} in., 500 
means half a meter, 2753 means 2.753 m., a 
distance of about 68.9 ins., and so on. By 
adding occasionally the single fraction 4, we 
get dimensions down to 3, in. Finer work 
than this implies specially skilled workmen, 
and for them (as at all our American watch 
factories) decimals of a millimeter gives 
equally convenient minute units. 

American blacksmiths, carpenters and ma 
sons are probably quite as intelligent as Mex- 
ican, and it is a fact that the latter use this 
system almost at once, with great ease, and 
greatly prefer it. We have no doubt that its 
corresponding use here would save a host of 
blunders both by draftsmen and mechanics, 

Practice has now established how the met- 
ric system can best be adapted to American 
methods of engineering surveying. The unit 
of measure is the chain of 20 metres, (65.62 it. 
or about 4 of 1 per cent.less than the Gunter’s 
chain of 66 ft.) and the “‘station’’ is 10 metres, 
so that in staking out a line on the ground 
the stakes are marked 2, 4, 6, 8, 10, 12, instead 
of 1, 2, 3,4,5,6. This will strike those unae- 
customed to it as awkward, but it is not, and 
has the great advantages that whenever the 
ground becomes rough, the curve sharp, the 
material bad, or the vegetation dense, we can 
at once putin stakes or take levels only halt 
as far apart as usual, for any desired distance, 
without the use of pluses either in the field or 
in the notes. In practice this is decidedly 
convenient. 

The change back again from the chain of 
100 ft. to the chain of 66 ft., from which we 
have just escaped (but which is still used by 
Englishmen) probably strikes all American 
engineers at first, who are accustomed only to 
the 100 ft. chain, as a distinct retrogression. 

From a large experience in the use of both 
standards in all kinds of country, and witha 
strong original feeling to the contrary, we as- 
sert that there is no foundation whatever for 
this feeling; that the only merit of the 100 ft. 
chain as a unit (a great and sufficient one 
under the foot standard) is that it is one hun- 
dred times the linear unit instead of 66 times: 
that itis too long for the most efficient work, 
and that more and better work will be done in 
any kind of country with the shorter chain. 
In country at al} rough this will not be ques- 
tioned. The inconvenience of handling the 
longer chain is likewise evident in timber, 
underbrush, and through swamps adn crops. 
In flatter country, where the grass grows at 
all high, more time is wasted thrice over 
in hunting stakes afterwards thanit would 
take to set them nearer together in the first 
place. Unless the ground is very flat, 100 ft. 
apart is too much for accurate cross-section- 
ing. Only on the vast treeless and almost 
grassless plains of the “Great American 
Desert”? does a 109-ft. chain have an advan- 
tage over a 20-metre chain, and then a 50 
metre, or 5 station chain,(165 ft.) offers a very 
desirable compromise. Under no conditions, 
therefore, is a 100 ft. chain as convenient and 
accurate for practical work as a 20-metre 
chain. 

For eurve running it does not make the 
slighest difference what system is used. All 
our tables for the foot unit apply quite suffi- 
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ciently well without change to metric units 
also. In nothing is the confusing effect of 
working with irrational units more conspicu 
ous than in the difficulty most engineers have 
in seeing this practically. The common 
tables purporting to give radii in“ feet ’’ for 
certain degrees of curve are not really for 
feet especially. They give the radius in any 
unit for the curve in which a chord of 100 such 
units subtends a given central angle. Ae- 
cordingly, if 5,730 ft. be the radius of a 1 
curve when working with a 100-ft, chain, 5,730 
decimeters is the radius of a 1° curve for a 
chain 100 decimeters or 10 metres long, and 
573 KX 2 metres (1,146) for a 1 
chain 20 metres long 


curve with a 
Fixing 1,146 in the 
mind as 5,730 is fixed in foot work, we deter 
mine any radius at once by dividing that by 
the degree of the curve; or we determine it 
from a table, in metres, by looking out the 
radius for half the degree of curve from a 
foot table and pointing off one more decimal 

As the radius is only required for mapping 
and a few field calculations this difference 
amounts to nothing. In running curves, the 
full stations being only 32.8 ft, apart we rarely 
require to use pluses at all, and still more 
rarely anything finer than 50, making the 
field work rather simpler. ‘To compare the 
degrees of metric with foot curves we must 
increase the latter 50 per cent., a3 foot curve 
being about a 2 metrie curve. 

Great confusion was caused in Mexico by 
not following at first the rules here laid down. 
The use of the metric system being obligatory 
surveys were started first with 30 metre 
chains, to come as near tothe divinely given 
100 ft. chain as possible. That being found to 
be too absurdly inconvenient, 25 metre chains 
were used, which are only one degree less 
awkward, and only toward the end was the 
true system of 20 metre chains and 10 metre 
stations understood. The metric profile paper 
is ruled in millimetre squares (25 per inch 
each way) each fifth line heavier, and each 
tenth and fiftieth still heavier. The estab 
lished horizontal seale being ;3,, (416.67 ft 
per in.) each millimetre represents 5 metres 
or half a station horizontally and usually 
0.4 m. vertically (33.33 ft. per in.). In smooth 
eountry 0.2 m., or twice this seale is often 
used. These scales are convenientin practice, 
and the fact that the profile paper is the same 
either way and can be used for cross-section 
or sketching is a great advantage. 

For leveling, it may with more reason be 
claimed that the foot unit has a slight advan- 
tage. Readings to tenths of a foot for ground 
levels, to hundredths for benches and turning 
points in rough railroad work, and to thou- 
ands for accurate leveling, are about the right 
thing. The nearest decimeter (0.33 ft.) is 
rather too coarse for any kind of surface 
level, and the centimeter (0.04) decidedly too 
coarse for any kind of a turning point, and 
too tine for surface levels. On the other 
hand the millimeter (0.004 ft.) is about as fine 
a reading as it is at all practicable or sensible 
to take for turning points in ordinary leveling, 
in which the sights are not measured and the 
instrument not shaded by an umbrella. With- 
out such precautions it is an absurdity to read 
to thousandths of a foot; the readings cannot 
be relied on, nor taken independently, within 
two or three thousandths. Hundredths only 
are rather coarse, yet, of the two, are the best 
practice for all railroad work, and as errors 
are compensatory, result in quite as good 
work as attempted reading to thousands. 
Millimeters afford just the right compromise. 

For ground readings and slope stake work, 
however, as stated, decimeters are clearly too 
coarse and centimeters too fine. The usual 
compromise is to read to decimeters only on 
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preliminary surveys, which answers every 
practical purpose, and to read to centimeters 
in staking out work. This is needlessly fine, 
but it suits'some people all the better, and 
does notinvolve much more work. The best 
rod is 4or 5 metres long with the decimeters 
numbered from 1 to 40 or 50. £0 far as gradu- 
ations are concerned there is no difference in 
convenience; for some sights the foot gradua- 
tions being better, and for others the metre. 
The oceasional inconvenience of not being 
able to read the foot mark in close sights is 
saved, 

For executing and computing the work the 
metric system is much the most convenient. 
The last is evident because conversion into 
cubic yards is saved. The first was very con- 
spicuous in one respect on Mexican work. 
Much of it was done by task work, from 
borrow pits at the side. The greenest fore- 
man could measure off so many metres long, 
so many wide, and so many deep; and the 
laborers at 374 cts. a day soon learned to do 
so likewise, nearly enough to be sure they 
were not being cheated. Cubie yards would 
have been a sealed book to both foreman and 
workman. 

The best roadbeds for single track work 
are 6 metres in cut (20 ft.) ard 4.4 metres in fill, 
which are conveniently even. To appreciate 
the contrast in simplicity between the two 
systems, let any one try to figure out in his 
head how many ecubie yards there are in a 
mile of work averaging 6 ft. cut, and then, 
how many there are in a kilometer of 2 metre 
work. The one is easy, the other almost im- 
possible, 

The metric system has a needlessly com- 
plicated look as studied from books because 
of the number of successive units. The sys- 
temin practice consists simply of—1,000 mm. 
-1 metre; 1,000 m.—1 kilo. (kilometer)—just 
as our real currency is simply cts. $1, the 
units of mills, dimes and eagles being quietly 
dropped. Similarly, our American measures 
of length are only 12 ins,—1 (ft; 5,280 ft.—1 
mile; yards, rods and furlongs being dropped 
from all engineering work, although still re- 
tained in England. Similarly, our real weight 
measures are only 16 0z.—1 Ib. 2,000 Ibs. 1 
ton, and the real metric weights 1,000 grammes 

1 kilo. (kilogramme, 22 Ibs.); 1,000 kilos. 

1 tonne (2,204 Ibs.}. Both kilometer and kilo- 
gramme are in practice abbreviated into kilo., 
with no real danger of confusion. 

But it isin compound units and in square 
and cubic measures, that the advantage of 
using metric measures in engineering work is 
most conspicuous. The fact once grasped that 
a liter of water is about 1 quart,weighs a kilo., 
and is yoo of a cubic metre in volume, and we 
have only to add to our memory the specific 
gravities of the leading engineering materials, 
to be armed and equipped for almost any form 
of engipeering calculation without further re- 
ference to tables. How great this advantage is 
only dawns on one gradually as he becomes 
familiar with the units. We are accustomed to 
burden our minds with a variety of arbitrary 
constants, only a few of which we use enough 
to have them at our fingers’ ends, such as the 
weight of water, sand, granite, iron, brass, 
lead and what not, per cubie inch, foot and 
yard, per square inch a foot or yard long, per 
square foot 6ne inch thick, per cylindrical 
inch, ete, ete, So little do we use specific 
gravities that few engineers have more than 
ope or two of them in their memory. The good 
Continental engineer early learns them for all 
leading engineering materials and never for- 
gets them. How many gallons per hour, and 


how many tons, does an inch of rainfall on an 
acre represent; What cross section will be re- 
quired to carry it off with a velocity of 8 ft.per 
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second? Let the reader compute these ex- 
amples, and then compare tiie work with the 
computation cf how many litres per hour a 
centimeter of rainfall on a hectare represents, 
and what cross-section will be required to 
carry it off at 2 m. per sec. 

Both for such computations and for such 
use as he may find necessary in reading, the 
reader will do well to reduce the whole metric 
system mentally toits only real constituents for 
practical work, which are: 

Length, 1.000 mm.=1 m.; 1,000 m.,= 1 kilo. (0.62 mile 
10,000 sq. m. = 1 hectare (2.47 acres) 

Areas. 10,000 8g. ¢m.=1 8q, m. (10.76 8q. ft.) 

Volumes. 1,000 tu. em. =1 litre (qt.); 1,000 litres=1 cu. m. 


Weight, 1,000 grammes (cu. cm. of water) = 1 kilo. (2.2 
lus. 1,0:0 cu. em. of water): 1,000 kilos, =1 
tonne (2,204 lbs., 1 cu. m. of water). 


Discarding all other values from the mind, 
as we do dimes, eagles, furlongs, quarters and 
what not, we need only specific gravities to 
have whatever constants we like at our im- 
mediate command. 

We are convinced that it would greatly aid 
the acquirement and retention of knowledge, 
and prevent many mistakes in the shop, field 
and office as well, were our weights and 
measures thus simplified, and were the change 
onee made for five or ten years, no one would 
for a moment wish to return to the old system. 
We recognize that the obstacles in the way 
of any such change are very great. A 
law making metric measures the official ones 
after 1900, or some still later date, would af- 
ford the best chance of the introduction of 
the system with minimum friction, but we 
have little expectation of the passage of even 
so moderate a law. That it would be really for 
the good of the eountry to do so, we cannot 
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ERSONAL. 


Jouyxn F. NewdovusE has been appointed 
Master Mechanic of the Louisville Southern Railway. 

F. E. Suir has resigned his position as 
Superintendent of Water-Works at Sterling, Ill. 


The office of the Gloucester Iron Works has 
been removed from 6 N. 7th St. to 61 and 63 Bullitt Build- 
ing, 131 So, 4th St., Philadelphia, Pa. 


Joun Scott, formerly President of the 
N.O. & T. P. R. R., has been made President of the Colo- 
rado Midland Railway. 


W. H. TruespaLe, Vice-President of the 


Minneapolis & St. Louis Railroad, has been appointed re- 
ceiver of the Minneapolis & St. Louis Railroad Co. 


Joun H. Hornspy has been appointed Gen- 
eral Superintendent of the Fort Worth & Rio Grande 
Railroad, vice O. B. CouTon, resigned. 


Ro.anpD Gipson Hazarp, the noted financier, 
mathematician and metaphysician, died suddenly at his 
home, in Peacedale, R. I,, on June 25, aged 86 years. 


©. K. Wiiser has been appointed Acting 
Western Passenger Agent of the Lake Shore & Michigan 
Southern Railway Co. vice F, Il. WHrIrNey, resigned. F. M. 
BYRON has been appointed City Passenger Agent of the 
Lake Shore in place of C. K. WILBEB, promoted. 


SAMUEL SPENCER, President of the Baltimore 
& Ohio Railroad, at his own request was, June 28, relieved 
as co-receiver of the Maryland Central Railroad Co., and 
the entire responsibility now rests upon WILLIAM 
GILMORE, 


Assistant Superintendent F. W. Dunn, of 
the South and North Alabama Divisions of the Louisville 
& Nashville Railroad, with office at Birmingham, has pre- 
sented to the general officers his resignation, to take effect 
July 4. 


E. W. WesTERFIELD has been appointed 
Superintendent and General Freight Agent of the 
Natchitoches Railroad, with headquarters at Natchito- 
ches, La. 


J. H. Decker, Secretary of the American 
Water-Works Association and for the past 8 years Engi- 
neer and Superintendent of the Water and Gas Companies 
at Hannibal, Mo., is open to engagement as Superinten- 
dent or Manager, or as Engineer of Construction, in either 
Water or Gas Supply. His long experience in all branches 
of the profession fit him for any work. He may be ad- 
dressed at Hannibal, Mo. 

Frank THompson was elected First Vice- 
President of the Pennsylvania Railroad at a meeting of 
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the Board of Directors, held June 27, He will probably re- 
tain the immediate charge of the freight and passenger 
departments, at the head of which he has been since 1882. 


James Murpny, formerly Chief Clerk to B. F. 
MITCHELL, General Freight Agent of the Chesapeake, 
Ohio & Southwestern Railway, bas been General Freight 
and Passenger Agent of the Ohio Valley Railroad, vice 
W. B. HALSTEAD, resigned. 


Hon. Wituiam L. Bancrort, who has been 
appointed Superintendent of the United States Railway 
Mail Service, has been successively printer, editor and 
railroad president. He was the active spirit in organizing 
the Chicago & Grand Trunk Railway, was its first Presi- 
dent, and operated the road for many years, 
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Nicaragua Canal Surveys, 


The following are the parts of general interest in 
a report by Chief Engineer MENOCAL, dated Rivas, 
June 6, 1888, of the main results of the surveys, 
which were then on the point of conclusion : 


The location of the lower route was completed June 6 
from Ochoa tuo Greytown, except some local examina- 
tions and additional borings which Mr. Peary had 
directed to be mude. Mr. CovobE, with one assistant, 
was taking cross sections and measuring the current 
of the river San Juan, just below the mouth of the San 
Carlos, for the purpo-e of gauging the stream. 

Mr. Le Baron's party bad continued the development 
of the embankments and confining ridge for impound- 
iug the waters of the San Franciseo and Chanchos, 
with very satisfactory results. He had, at the time, one 
party running levels on the ridges of tbe hills, and the 
other cross-sectioning the valleys of the San Francisco 
and Chanchos, preli uinary to the location of the sail- 
ing line through the proposed basin. This work has 
been carried out somewhat more in detail than would 
have been required tor the purpose of the present sur- 
veys; but i thought that, under the circumstances, no 
unknown quantity should be allowed to remain un- 
solved. Party No. 2 has completed the final loeation 
from the Saitos de Elvira to Lock No. 2 (survey of 1885), 
in the valley of the Desexdo, and Party No.1 was max- 
ing good progress iu the location from the latter point 
to the San Juanillo, towards Greytown (completed 
about June 10). The balance of the route to Greytown 
had been previously located. Mr. Ford was running 
the cross-sections and ridge lines for the location of the 
dam in the valley of the Deseado. Mr. Peary had 
visited the locality the week previous, and reported the 
conditions entirely satisfactory. The boring party haa 
just finished the borings on the lower route and was 
ready to proceed witb the borings of the upper (direct) 
route from the San Juanillo to the valley of the San 
Francisco. On the following day I ordered tracings to 
be prepared for the company, showing as near as 
possible the location of the two routes, and Mr. Peary 
took charge of this work at once. [These maps we 
shall shortly give.—Ep] Cross sections of all the 
embankments needed at the level of the swamps or 
valleys, from the eastern abutment to connect with the 
iidge extending from Ochoa to the westeru lim.t of the 
swamps west of the San Francisco. had been completed, 
and ussistants were at the time engaged in running the 
levels on the top of the hills, following as nearly as 
possible on the ridge line, and in leveling cross sections 
on the sailing line in the valleys of the Chanchos 
and San Francisec. It has been fully determined that 
the total amount of embankments at the valley or 
swamp level will not exceed 4,362 ft., divided iato 
ten different embankments of variable length, as 
against 6,550 ft. proposed in 188. With good foun- 
dations and an inexhaustible supply of excellent red 
clay, perfectly impervious to waier, near at hand, the 
eonstruction of these embankments will involve no 
engineering difficulties or considerable expense. The 
lengths of waste weirs proposed are included in the 
total length of embankments given above. Untortu- 
nately the hills confining the basins do nut reach ai all 
points the required height of 6 ft. above the extended 
summit level: and the depressions must be brought up 
to that level by means of embankments of various 
heights and lengths, built on the saddles or tops of the 
low hills. The levels had not yet been connected 
throughout the whole length of the ridges, but they 
were sufficiently advanced to admit of a close estimate 
of the aggregate lengths and depths of these several 
embankments. It is estimated that 15,000 ft. will fully 
eover the total length, and that 15 ft. will bs the maxi- 
mum mea. depth. These embankments, resting on 
solid ground on the tops of hills, and with the best ma- 
terial at hand for their construction, present no difti- 
euliies either in building them or in the cost of the 
work, when taken in connection with the great advan- 
tages attained thereby. In_ fact, it may be stated that 
the cost of all the embankments proposed will not 
greatly exceed, if ai ail, the one embankment proposed 
in my report of 1886, while the length of canal in exca- 
vation has been reduced by at least five miles. 

On the following day, Sunday, tbe 27th, J left head- 
quarters in a canoe, at 4 A. M-., and proceeded cown the 
river San Juan, thence down the San Juanillo to 
Laguna Benard, and through the lake to the Deseado. 
Ascending the stream I reached the camp of the boring 
party at 5 P.M. I spent the night here, and pro- 
ceeded the next morning to Mr. MILLER’s camp_ I then 
continued my journey to Mr. Forp’s camp. He had 
finished the profile at the site of the | e-eado dam, 
which proves entirely satisfactory, and I ordered him 
to take some cross-sections at the site of Lock No. 1, 
and when completed to go to Greytown with his men. 
Soon after Jeaving Mr. Forp [ found boating in tie 
Deseado rather tedious and slow, and leaving the 
canoe took the locution line in the valley of the Deseado, 
reaching the lower falls late that evening. On the 
following morning I continued the examination of the 
location across the “ Divide” to the Saltos de Elvira, 
and from there proceeded to headquarters, where I ar- 
rived at noon on the 30th, much pleased with the result 
of mytrip. ‘The location has been made with extreme 
care and much skill, especially through the steep hills 
and narrow gorges of the “ Divide”. , 
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After this extended examination I came to the conclu- 
sion that the work of Jocation would be completed by 
June 9, and that the boring party would probably reach 
tbe San Francisco not later than June 15, All problems 
affecting the construction of the canal would theretore 
have been solved by June 10, except the borings on the 
west side, und the survey of the water shed of the 
river San Carlos (which enters the San Juan just above 
the Odesa dam), The importance of the borings is ap- 
parent to all, and as to the survey of the San Carlos 
basin, I regard itss essential in settling tne question 
us to the best disposition that can be made of that 
river. Inthe adsence of that information I will con- 
tinue to regard the embankment at the mouth of 
tne river as a part of the project, but I trust that a more 
satisfactory solution of the problem may be found later 
on. The work of location on the western division will 
be completed on the 19th, except some minor detaiis 
which will take one or two days more of fleld work. 

The accompanying plans will show the route actu- 
ally located. The tupography adjacent to the line has 
been sketched in, as it would have been impossible at 
this time to represent it by contour lines, as will be 
done in tbe final plans. The levels have not all been 
connected with the sea level, and the profiles of the 
route wil) be sent at a later day. As to the upper direct 
route, it may be said that it varies but little from that of 
1885, except the “divide” cut, which stands, by the final 
location, 2,000 ft. longer than that of 1985. The lower 
route as located is shorter than proposed in 1873, but 
requires much heavier cutting. The locks are located 
approximately. It is believed that those on the upper 
route can be reduced to two, of 55 ft. 1ifteach. Atany 
rate, they need not be more than three in number. 
The plan of the Western division shows the line of 
uctual location and the basin of the Rio Grande with 
the approximate flooded area. It will be observedthat 
it is proposed to reduce the number of locks in this 
division to3, making the total number from seatosea5 
or 6, if thought more economical later on. The re- 
duced length of canal in excavation as shown in the 
tollowing statement, will, I hope, be received with de- 
light by the friends of the eanal. 


Length of Routes from the Atlantic to the Pacific. 


LowER Route [Not in our judgment at all likely to 
be adopted.—ED.| 






















Canal in Excavation. Miles. 
Greytown to Machado PG cscédacée 36.91 
IIE cccccgawethacs bha068 12.14 
BVOE NGUIMMIO ¢ occicccccessicvsee coves 49.05 
Machado Basin ..... etree cccceccccceces 1.45 
River San Juan ..........-+64. emery 
Lake Nicaragua...... ........+-- «ses 66,50 
Basin Rio Grande, Western Division 4.83 127.32 
Total distance Brito to Greytown... 176.37 
Upper Route. 
Cana) in Excavation. Miles. 
Greytown to Deseado Basin........-- 12.95 
CONNIE ines dnce wapimcaie coe. eeddeuce - 
Hilis of the San Francisco..--. ceeee 57 
Machado Valley .......+-+- se++++eees - 1.50 
Western DIVISION «.-- .secee. cee eeecess 12.14 
Free Navigation. 30.19 
Basin of the Deseado ..... pub ecdeces- “Gee 
Basin of San Francisco ........-..-+- 9.04 
Basin of Machado 1.45 
River San Juan........ 3 64.54 
Lake Nicaragua o eeeees 56.50 
Basin of Rio Grande or Tola... ..-.- 4.83 139.76 
Total length Greytown to Brito... .. 169.95 


The sailing line across the hills west of the San Fran- 
cisco. 0.57 miles and 1.50 miles has not yet been com- 
pleted. it is expected that an actual location will show 
less cutting than proposed by the location ot 1885, yet,in 
the absence of more accurate information the profile of 
1885 between the points A and #4 on the map have been 
used for the above statement. 
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SOCIETY PROCEEDINGS. 


American Society of Civil Engineers.—The special 
train forthe Convention at Milwaukee, left New York 
at 10.30 A. M-, June 26th, with a very small party on 
board. More than 80 had been expected and provided 
for, but only about 40 were. on board when the train 
started. In consequence of this and the unsociable 
seattering of the limited number, one of the four cars 
wus taken off, its occupants being transferred to an- 
other which was practically empty. A halt of an hour 
was made at Albany, and dinner taken at the Delavan 
House. The afternoon ride through the picturesque 
portion of Central New York was very pleasant, the 
weather being bright and cool, and after climbing the 
heavy grade just west of Albany, where a pushing en- 
gine helped the train along, some very quick time was 
madee Supper was taken in the dining car which had 
been attached at Albany. A few miles beyond Roches- 
ter the train was delayed by a bal freight wreck, 
caused by a broken wheel; the ears were badly broken 
up and had blocked three of the tracks; the special 
was backed down to the nearest crossover, and was 
sw tehed to track No.1, enabling it to pass the wreck. 
Later in the evening the train was stopped twice on 
account of a hot box on the engine truck. In conse- 
quence of these delays the Niagara Falls route was 
abandoned, and the train took a short cut by way of the 
International Bridge near Buffalo. During the night 
much of the time lost was made up, 112 miles being 
run in 119 minutes. The train was hauled from Detroit 
to Chicago by a powerful engine, which was one of two 
built by the Schenectady Locomotive Works. for haul- 
ing heavy express trains of 12 or 14 cars, on the Michi- 
gan Central Railroad. The engine was of the “ten 
wheel” type, with 66-in, drivers and 19 X 24 in. cylin- 
ders. It has a very heavy, massive appearance, 
and a tender of extra capacity. These engines 


prove very satisfactory both as to hauling power and 
speed and easy riding. The straits at Detroit were 
crossed in the early morning. A stOp Was made at 
Battle Creek, where Mr. H AWK3, Chief Engineer of the 
Michigan Central, conducted the party through the 
new depot in course of construction. This depot was 
described and illustrated in ENGINEERING NEWS, Sept. 
10, 1887. It is of red brick, with red stone base; the 
nteriot is being very elaborately fitted up, finished 
with oak panelling, ornamented ceiling, carved work, 
ete. The new station at Kalamazoo, however, which is 
of similar style of architecture, but without the clock 
tower, hasa more pleasing artistic effect. Soon after 
leaving Kalamazoo a heavy rain storm set in and con- 
tinued for the remainder of the day, while the tempera- 
ture became unpleasantly cool. During the morning 
the passengers were assessed for their sbares of the 
sleeping car rates, and as a larger number had been 
provided for than had come, those present had to pay 
an increased amount due to the expenses being divi- 
ded up among a sma!l party. It was suggested that a 
good plan in future «ould be to send in a certain sum 
beforeband when stating the intention to atrend. At 
Chicago the party went to the Grand Pacifie Hotel to 
dinner, and thence direst tothe Union depot the heavy 
rain preventing any attempt at sight seeing. Quite a 
number of members joined the party at Chicago, and 
the train reached Milwaukee in the afternoon, when 
the party was taken at once to the Plankinton, and it 
was with considerable pleasure that they gathered 
around a large fire inthe office. 

Thursday morning was clear and pleasant. though 
somewhut cool to the New Yorkers who bad been bak- 
ing at 96° lately. The stated time for calling the meet- 
ing to order was 10 Ae M.; but it was delayed until 
11 4. M. by varivus arrangements and preparations, 
The Convention was held in the very haudsome and 
convenient e!ub house of the Woman’s Club of Mil- 
waukee, and in the large hail where the meeting was 
held was hung a banner with the following inspiring 
words upon it taken from an address made some years 
ago by Mr. WHITTEMOdE: “The high object of our pro- 
fession is to consider and determine the economic use 
of time, power and matter.” The meeting was called 
to order by Mr. J. J- RK. Crogs, Vice President. and Mr. 
Geo. BENZENBERG, City Engineer of Milwaukee, having 
been nominated as Chairman by Mr. D. J. WHrrTEMORE, 
and unanimously elected, was escorted to the Chair by 
Mr. Francis and Mr. CoHEN, and alter a few appropri- 
ate words of welcome, the order of business was pro- 
eceded with. After some announcements, including 
one from the Milwaukee Club, extending the privilege 
of the club to tne members and guests of the Society, 
the regular reading cof pavers was proce eded with. 
The first paper wasby Mr. CuHas. B. BausH, on “Some 
Facts in Relation to Frict:on, Waste and Loss of Water 
in Mains,” an abstract of the first part of which appears 
in this issue. 

Mr. BENZENBERG, in opening the discussion as to the 
waste of water part of the paper, alluded to the impor- 
tanee of the subject. In Milwaukee a number of meters 
were set in the business portion of the city some years 
ago and materially reduced the consumption, increas- 
ing the margin of the pumping plant from 2 per cent. 
to 38 per cent. Tests were made which showed that 
there was a night waste of about 70 galls. per inhabi- 
tant. Mr. Francis inquired as to the condition of the 
interior of the pipe of the Hoboken works.the friction 
of the flow of water being an important point. Mr. 
Brus stated that the pipes were new, of cast-iron, 
with the usual tar coating and in the 5 years of the 
tests there was no oxidation. In answer to the ques- 
tion whether there had been any loss by pumping 
wind, as had been found to be the case in Chicago 
recently, Mr. Brusa stated that at Hoboken air is 
pumped into the mains for the purpose of aerating the 
water, but itis let off by valves at summits and what 
remains in the water escapes when the water reaches 
the reservoir. There is no difficulty in this direction, 
In answer to other questions he stated that he did not 
think the joints of the pipes were the principal cause 
of loss;and in the discussion which bore upon this 
point some singular breaks and leaks were noted. The 
night waste is tested at Hoboken by opening the gates 
and ascertaining the velocity of the flow, and then find- 
ing the reason of any abnormal velocity. The figures 
given in the paper referred to domestic consumption 
only; but the amount used for fire purposes is a very 
smal! proportion of the total, averaging 100,000 or 150,- 
000 galls. for putting out an ordinary fire in one bullding. 
Mr. BENZENBERG referred to the case of a large fire in 
Milwaukee, where all the seven steam fire engines 
were at work for nearly 24 hours; the amount of water 
used was 10 per cent. of the daily consumption, or 
about 2,000,000 galls.; the pressure in the district was 
45 lbs. He also referred to the use of the Bell water- 
phone in Milwaukee, for the purpose of detecting 
leaks. Messrs. WILLIAMSON, CROWELL, GoaD and 
S17 also took part in the discussion. 


Mr. WHITTEMvRE introduced to the Society collact- 
ively, Major Rocgrrs, the discoverer of the pass through 





the Selkirk mountains, and Mr. J,E. Dart. The meet- 
ing then adjourned. In the afternoon Mr. J. J. R 
Crogs exhibited and deserived a disgram of the daily 
discharge of atap fora period of two Weeks. The dis- 
cussion of Mr. Brusa’s paper was also brietiy con- 
tinued. 

The next paper, “English Railroad Track”, was then 
read by Mr. E. E. Russet WRATMAN, of the editoria 
staff of this journal, the subject being illustrated by a 
number of drawings. The paper is abstracted more 


fully elsewhere. The conclusions arrived at by the 
writer Were; (1) that the English type of track is very 
safe and substantial but is unnecessarily beavy and 
expensive; (2) that the anfavorable opinions in Eng 
land as to the flange rails are partly due to prejudic 
and partly to the locomotives and relling stock being 
harder on the track than those of the American rail 
roads; (3) that the method of fastening the rails to the 
ties by bolts, and spacing the ties wide at the middle 


and close at the joints might well be adopted as im- 


provements on the average American practice; and 
i) that with proper types of enginesand cars the flange 
rail, of good design and sufficient weight, with eficien 


fastenings, would make the best and most economica 
track. He referred to the folly of introducing a heavy 


English track into the colonies, which fact is now being 
ypted. He also 


referred to the preservation of timber ties andthe useo 


4 
recog" ized and flange rails generally ad 


meatal ties, both of which subjects, he thought, de 
served more practical attention in this eountry than 
has yet been accorded tothem. At the conclusion of 
the paper the meeting adjourned in order to join the 
ladies, who had been holding a reception during tbe 


afternoon, A very pleasant hour was spent by the 
members and guests in enjoying the hospitality of the 
ladies of th e elab. 


In the evening a meeeting was held, at which.after an 
opening prayer, speeches of welcome were made by Mr. 
C. L. Cotpy, M. Am. Soe. ©. E., of the reception com- 
mittee, and by the City Attorney, as representatives o 
the Mayor, who had been ealled out of town, They 
were responded to respectively by Mr. Jos. M. WiLson 
one of the Directors of the Society, and Mr. J.J.R.Crors, 
Vice-President. The Seeretary then read the Presi 
dent’s address which was quite lengthy and of which 
we give an abstract which contains the principal points 
of interest. The meeting concluded to a vote of 
condolence with Mr. KEErer, the President of the So- 
ciety. in the Joss which he has recently sustained. 

The address departed somewhat from the usual 
general character of such addresses by selecting one 
work of considerable magnitude with which the writer 
was familiar, and dealing with it in full. The subject 
chosen was the Canadian Pacific Railway, and was 
treated at Jength, and in an interesting manner 
Among the points mentioned which distinguish it from 
other lines, it was stated that no other trans-conti- 
nental roadis so lightly burdened with interest bearing 
securities: the Whole charge upon 2.500 miles of road 
being $35,000,000 in 5 per cent. mortgage bonds, $14.000 of 
bonds per mile, or $700 per mile per annum. The his 
tory of the events leading directly tothe constructionot 
this road was givep from the acquirement, in 1867, of 
the territory ot the Hudson Bay Company between 
the Roeky Mountains and Lake Superior. Vhis carried 
the dominion of Canada to British Columbia, and in 
1871 this latter province entered the Union, thus ex- 
tending the Dominion to the Pacifle ocean. The 
principal condition of this union was that the Domin- 
ion should within 10 years conne-t the seaboard of 
British Columbia with the railway system of Canada: 
construction to be commenced at the Pacifle coast in 
1873. Work, however, was only commenced in 1875, and 
then at the Lake Superior end, work at the Pacifle not 
being commenced till 1479, owing, among other reasons, 
to the destruction by fire of the records of the first 
three yeais’ surveys. The Canadian parliament had 
decided in 1872 that the road should be built and 
operated by a private company, subsidized by the 
Government, and in that year acontract was made with 
the late Sir HUGH ALLEN for its construction within 10 
years and operution for a similar period, on the basis 
of $30,000,000 cash an. 50,000,000 acres of land. He did 
not succeed in forming the company, and the road was 
begun in 1874 as a public work, but in 1540 the govern 
ment reverted to the original poli¢y of construction by 
a private company. The terms of the contract with the 
present company were: $25,000,000 cash and 25,000,000 
acres of land: free import of material; the sections 
under construct.on by government to be completed and 
handed over to the company; perpetual exemption 
from taxation; and no line to be chartered south of the 
road for 20 years (except for a southwest deviation). 
The company contracted to build about 2,090 miles of 
road and to work the entire line for 10 years after com 
pletion, the standard to be that of the Union Pacific as 
it was in 1873. The capital stock was fixed at $100,000,n00. 
There was considerable trouble in raising money by 
the sale of lands, as government lands were also for 
sale, and various arrangements for loans were made 

with the government, but the company suffered 
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severely from the effect on the market of the crisis in the 
affairs of the Northern Pacific, whieh occurred at a 
time when a bold financial arrangement was about to 
be made. Ip 1684 the company bad obtained a ‘otal 
loan of $29,880,000, to secure which the government took 
alien upon the entire property; while the company 
had agreed to complete the trans-continental line 
by May 1, 1886, instead of 1891. Construction at the rate 
of 600 miles per annum rapidly exhausted this amoant, 
and in 1885 pew arrangements had to be effected with 
the government. 


In the early part of 1885 the road was so far completed 
that a military expedition to the Northwest provinces 
was sent by it round the north shore of Lake Superior, 
navigation being closed, and in November, 188, the 
last spike was driven in British Columbia on a track 
iaid from oeean to ocean, one piece of which, a section 
9 miles long in the Rockies, was a temporary line with 
a grade of 4% per cent., double that permitted by the 
eontract. In 1887 the company was freed from its 
indebtedness to the government and in uneontrolled 
possession of its property. During the present year 
ghe government has found it necessary to obtain the 
surrender of the company’s monopoly as to charters 
west of Lake Superior. The road is the work of Canada 
exclusively. without assistance from the Imperial 
Government, which government, however, has recog- 
nized the importance of the line and has united with 
Canada in subsidizing a line of mail steamers between 
Vancouver and Hong Kong. 

In descenditg from the watershed of Hudson's Bay to 
Lake Superior numerous long rock cuts were encoun- 
tered, separated by marshy bottom valleys with little 
material for road beds, but as timber was abundant the 
grade was thrown up, thus reducing the depth of the 
cuts, and trestling was freely resorted to, This district has 
the greatest snowfall with the exception of the Selkirk 
mountain section. Along the Eastern shore of Lake Su- 
perior there are heavy rock cuts and numerous tunnels. 
The highest summit between Montreal and Lake Superior 
ia 10 feet above tide, or about % feet above the lake ; 
and the highest between the lake and Red river is 1560 ft. 
above tide, The maximum grade between Montreal and 
the lake ia ] per cent., and minimum curvature 6°. Be- 
tween the lake and the Rockies the maximum grade go- 
ing west isi per cent. With the exception of ashort 
grade at Medicine Hat; going cast the maximum is 40 ft., 
as far as Winnipeg, and 26 ft. thence to Lake Superior ; 
this last is the section constructed by the government. 
On this division the line crosses a “ muskeg,” or bog, 
which yields about 6 ins. under every train. With a 
consolidation” engine hauling 35> cars this track crept 
26 ins. in the direction of the train, the rails creeping for 
about 4 mile east and 4% mile west of a small bridge at 
the foot of a grade in both directions. They creep with 
every train; in warm weather sometimes 12 ins. under an 
ordinary train, Track bolts break almost daily and re- 
pairs are tothe extent of a box of bolts permonth. Cinder 
ballast keeps the track to line and surface fairly well, but 
lining and surfacing are necessary at least once a week. 
On the passage of a train the “ muskeg ” shows a series of 
waves 5 to 6 ins, deep, and the creeping of the rails can be 
seen. Ties 12 ft. long are to be used here with 40-in. 
angle bars; aslot being cut in alternate sides of the rail 
at every tie, as a means of holding the rails in position. 
During the construction of the western division consider- 
able trouble resulted between contractors and the com- 
pany as to the meaning of certain clauses defining solid 
rock and loose rock excavation; there was also trouble 
over the definitions of “hard pan” or “cemented ma- 
terial”, contractors taking advantage of the wording to 
charge for this instead of for earth. 

The line from the Red river to the Rockies was located 
by the Government to strike Yellow Head pass (Latitude 
38°), the government surveys showing that this was the 
most southern practicable line for maximum grades of | 
percent. The company, however, decided to follow the 
5) parallel as closely as possibie, so as to shorten the dis- 
tance and to leave no room for a competing trunk line 
further south. On this part of the line is the only section 
where want of water is experienced; but there is suffi- 
cient rain for crops, and surface reservoirs for the railway 
are proposed. 


On the prairie section the line is mostly in embankments 
to provide against snow blockades. There being only 
enough grave! for ballasting the wettest portions of the line 
the roadbed is crowned off and top prairie soil used for 
surfacing, giving a smooth track for moderately heavy 
trafic. 

Over the Selkirk mountains no trail had been discov- 
ered, but as it was very desirable that the line should 
cross this range many efforts were made to discover a 
pass, and this was finally effected by Major A. B. RoGErRs, 
M. Am, Soc. C. E. This Selkirk crossing, with a summit 
4,000 ft. above tide, penetrating a previously unexplored 
region is one of the few eases in which the locomotive has 
preceded the Indian in the formation of any kind of trail. 
The crossing does not show heavy grading for a moun- 
tainous section, but the cost is in the snow sheds to 
protect the line from snow avalanches and_ the 
bridges to give the snow a passage under the railway. 
The tracklaying was only completed just before the 


winter of 188, and no protective works had been built, 
the line having been built as rapidly as possible; but since 
then a total of 7 miles of snow-sheds have been built. 
(The principal types of these snow-sheds have been de- 
scribed and illustrated in ENGINEERING NEws and we 
therefore do not abstract that part of the address describ- 
ing the construction of the sheds.—Ep.}. Ventilation 
openings in the sheds are protected by “split fences”, 
consisting of two walis in the shape of a A, the apex 
being upward on the hillside, and the outward curving 
sides deflecting the snow clear of the opening; where 
heavy slides were expected two of these were built, one 
higher up protecting the other. Where two or more 
sheds are in close proximity special precautions are 
always taken against fire. In the winter of 1886-87, 
the sheds were subjected to a severe’ test, with 
snow 5) ft. deep, weighing 30 lbs. per cu. ft., but they 
proved strong enough in every respect. The snow-slides 
are sometimes very rapid and of tremendous force, and at 
some points avalanches cross the valley and ascend the 
opposite slope 200 or 300 ft. With 44 mile more of snow- 
sheds it is expected that interruption of traffic on the 
Selkirks in winter will be reduced from days to hours, 
Mud slides are more troublesome and annoying than snow 
slides; the slopes of “gumbo” cuts are protected by 
rows of piles, with gravel filled in between and behind. 
All the bridging in the mountain section was at first 
originally of wood, but some of the wooden bridges have 
already been replaced with steel. The section at the 
Pacific, built by the government, has Howe truss bridges, 
with the exception of the Fraser River cantilever. The 
Stony Creek bridge is 490 ft. long, 172 ft. greatest span, 
and 2% ft. high, being probably the highest wooden 
bridge in America; it is to be replaced with a steel arch, 
and two other high wooden bridges are to be replaced 
with iron trestles. The metal bridges were designed by 
the late C, SHALER Smirn, M. Am. Soc. C. E. Where 
through trusses are unavoidable, there is a width of 20 ft. 
between centers. A large amount of trestle work has 
been filled in, but there still remains a large amount 
east of Lake Superior. The company has to expend the 
$15,000,000, interest on which is guaranteed by the govern- 
ment for 50 years, in consideration of the abandonment of 
the monopoly, upon the main line between Quebec and 
Vancouver; $5,250,000 for rolling stock, $5,500,000 for 
building, snowsheds, permanent bridges, reducing grades 
and curves, and other improvements, and $4,250,000 for 
elevators, sidings, docks, locomotives, steamers, etc. 
The Selkirk crossing makes the line about 80 miles 
shorter than it would have been by the river route. The 
heaviest 100 consecutive miles are where the line descends 
the Fraser river through the coast range. This section, 
built by the government, cost about $10,000,000, or $80,000 
per mile without rolling stock or stations; there are 
numerous rock cuts and tunnels and a fine cantilever 
bridge of 300 ft. span across the Fraser river; this was the 
second erection of the kind in America and was designed 
by Mr. C. C. SCHNEIDER, M. Am. Soc. C, E. 

The road is weli equipped with modern rolling stock. 
The divisions are about 125 miles long, with shops at alter- 
nate divisional points. In the newer country, stations 
are about 16 miles apart; these have accommodation for 
two section gangs of 8 men each, a combined freight and 
passenger station, a 50,000 gallon tank, telegraph office 
and a supply of track material. There are extensive 
shops at Montreal and Winnipeg. Coal is used for fuel. 
On the prairies, water is pumped by windmills. 

The Consolidation engines used on the Selkirk division 
were built at the company’s shops at Montreal; they are 
distinguished by their short stroke, 22 ins.; high boiler 
pressure, 160 }bs.; and .arge grate surface to maintain this 
pressure. They weigh 4% tons, and have a tractive 
force of 155.7 per pound pressure on the pistons. They 
traverse sharp curves with ease. They have the West 
inghouse brake on the two forward pairs of drivers, and 
the American steam brake on the two hind pairs. The 
water brake is also applied to engines on the mountain 
divisions. The automatic brake is used in ascending and 
straight air in descending, with hand brakes manned. 
The block system, with telephone addition, is extensively 
used in the mountains. The principal dimensions of 
these engines are: cylinders, 19x22 ins.; drivers, 4 ft. 3 ins. 
diameter; rigid wheel base, 14 ft. 3 ins.; total wheel base 
of engine, 2ift. 3 ins.; weight on drivers, 90,900 Ibs.; the 
tender holds 20,000 Ibs. of coal and 30,000 Ibs. of water, and 
the total weight of engine and tender is 189,000 Ibs. In 
winter these engines are furnished with a heavy snow 
plough, 5 ft. high at the nose and 744 ft. at the wings, 
clearing a width of 9 ft. at bottom and 10 ft. at top. The 
regular snow train has a plough, 16 ft. across wings, and 
nose ll ft. above the rail. The freight engines have cyl- 
inders 20x26 ins., with 48 in. drivers; weight on drivers, 
12,000 Ibs. They haul 12 loaded cars up grades of 116 ft. 
per mile on the Selkirk division. On this division 72 steel 
rails are used, with 3,500 ties per mile. Tn consequence of 
long stretches where supplies can only be obtained by 
train, each through train carries an emergency box of pro- 
visions in the baggage car, in addition to the dining car. 
At points in the Selkirks where detention by snow slides 
is possible, provisions, coal and oil are cachéd> every 
autumn in the way that the early pioneers cachéd their 
supplies. 

The road has been opened for traffic through 2,500 miles 


of territory almost uninhabited, and so rapidly that set- 
tlement could not keep pace with it. The 1,900 miles of 
main line built by the company were built in half the 
contract time, and within the remaining 5 years a sub- 
sidiary system of about 2,300 miles has been built or ac- 
quired, by which the main transcontinental line has 
already been made more than self-sustaining. 

Considerable space was devoted to the description of 
the country through which the line passes and the re- 
sources which will be developed. 

The following are from the condensed balance sheet for 
Dee. 31, 1887 : 


Cost of road and branches...--.--++-++.+++. $135,680,620.51 
Equipment, shops, €t€ «.-..---- seer ee ee eee ee 10.570, 982.22 
Construction plant ........-- oc ccerccesecece 124,702.63 
Real estate (at or near Montreal)........... 2PRBTRS.NO 


Advances and expenditures on leased lines 
(deducting amount in hand for completing 









Atlantic & N.W. Ry)...---e. eee cee eeeeeeee 1, 800,.287.15 
Station balances, CTC. ......-..ce eee eee enone 2,615, 323.29 
Material and supplies on hand............ ; 1,885,535, 12 
Dom. Govt. guarantee fund .... 10,310,954.75 
Deferred payments........-...-.-+ 122,857.10 
Cash in treasury......-- eudsesbeee sneeer @ 1,014,802.11 

WE atactecrcsheses cos cévesorceese 40s  SeegeneeLeO 
Capital StOCK 2.0.0... e cece cece eee eee eens + 65,000,000,00 
ee ey ig... POOLE PEAT ETT CLE T 44,258,019.66 
RE UE SUIS Savin cs iceee éwentbdcsescate 3,471,000,00 
Current liabilities ............ wencee sdkakaw be 7,086 820.60 
Interest on Funded Debt and rental of 

RTOS. ois c-dc vances SOsEER pic guheedesevs 1,250,189.06 
Cash subsidy paid by Dom. Govt..........-.. 25,.000,000,00 
NUMIIIIIN oecicsecde vabentieccccheggeabaeres 18,614,693.64 
TOW Gites .... coccose ee Sere sé 610,487.65 
Bonuses from municipalities.............. 5 307 600.00 

MN Suces oe . 165, 48,810.70 





Swedish Engineers’ Club of Philadelphia.—The 
Swedish engineers, architects, chemists and other techni- 
cal workers have organized the “Swedish Engineers’ 
Club of Philadelphia,” Mr. BacKsTROoM was elected 
President, Leo BERGMARK vice-president, and F. Lu- 
DAHL secretary, It is proposed to bring about a union 
between the New York and Philadelphia clubs. 

re 


CONSTRUCTION NEWS. 


RAILROADS. 


East of Chicago. 


Existing Roads. 

Pittshurg, Shenango & Lake Erie.—This company 
has 50.000 cu. yds. of dredging to be done at Conneaut 
Harbor, Ohio. WYNDHAM C, JonES of Conneaut is Chief 
Engineer. 

Zanesville & Ohio River.—The southern extension 
of this road is now completed, and regular trains are 
running between Zanesville and Marietta, on the Ohio 
river. The line was opened with a special excursion on 
June 30. 

Cresson, Clearfield Co. & New York.--A 3 mile 
branch is reported to be contemplated to mines on the 
Laurel river, starting from Dean station. 

Cincinnati, Hocking Valley & Huntington. At 
the public sale of this road on June 26, the section west 
of Hillsboro was bought by parties representing E. H. 
Potter & Co., of New York. The section between 
Kingston and Aldelphi was sold to JOHN KARSHNER of 
Adelphi. For the remaining section no bids were re- 
ceived. 

Fennsylvania Company.—The Indianapolis Journal 
discusses the probability of two extensions being under- 
taken by the company. One isa 67 mile line between the 
points where the company now uses the Lake Erie & 
Western on the line between Logansport and Indian- 
apolis. The otherextension would run from Bunker Hill, 
on the Bradford division to Peru, a distance of 16 miles. 


Evansville Dummy Line.—A subscription of $60,000 
has been voted in aid of this company by the citizens of 
Evansville, Ind. The Louisville & Nashville R. R. Co., 
are also to establish repair shops at Evansville. 

New York, Mahoning & Western.—The recent appli- 
cation for the appointment of a receiver for this road 
seems to have grown out of a disagreement with the 
North Chicago Rolling Mill Co., relative to the purchase 
of rails. The latter party claim that payment for the 
rails was not forthcoming from the railroad company, 
while the railroad managers state that the rails were con- 
demned because of improper length. 

Bangor & Piscataquis.—Negotiations are in progress 
for the controlling interest on this road, held by the city 
of Bangor, Me. Parties who are interested in the pro- 
posed Castine & Bangor wish to purchase it. 

Ohio Southern,--Preliminary surveys are in progress 
for the extension from Jackson to Pomeroy, O., recently 
reported in these columns. 

New Projects and surveys. 

Livermore & Turner,—A railroad is proposed in the 
Androscoggin Valley in Maine, between these towns. 
The general sentiment is in favor of a narrow-gauge 
road. Public meetings have been held at Turner. 

Elnora & Richmond.—This company has been char- 
tered in Indiana to build a road from Elnora to Rich- 
mond. D.C. GrrrrrTus of Indianapolis is interested, 
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Williamsport & Binghamton.— It is reported that 
work on this road will soon be begun. An examination 
of the proposed line was recently made by some of the 
leading stoekholders. Jos. P. Nov: of Binghamton, 
is President. 

Johnsonburg.—This company has filed a charter in 
Pennsylvania to build a railroad from Johnsonburg, 
Elk Co. to aconnection with the Buffalo, New York & 
Poiladelphia Railroad in McKean Co., a distance of 18 
Sel & Portland.—The Manchester,Ct.,Busi- 
ness Men’s Association have decided to raise $1,000 to 
pay for a survey of the pr »posed line. 


SOUTHERN 
Existing Roads. 

Knowrille Southern.- Grading is completed on the 
first 14 miles from Knoxville south, and the workmen 
have been transferred to the division between Louisville 
and Niles Ferry. The location is completed to the Hia- 
wassee river. 

Rome.—The Georgia company has agreed to sell the 
controlling interest on this 20 mile road between Rome 
and Kingston, Ga., to parties supposed to represent the 
new Chattanooga, Rome & Columbus, as the purchase 
would give that company a valuable depot and terminal 
facilities at Rome. 

Nashville & Knowrville.—The tracklayers on thisTen- 
nessee road have reached Hickman’s Mills. It is in- 
tended to complete the line as far east as the Fentress 
county coal mines this summer. From there it is hardly 
certain whether the line will be pushed toward Bristol 
or Knoxville. 

Tennesee Midland.—The locating survey is now prac- 
tically completed from the Tennessee river to Nashville, 
through the entrance to that city has not yet been deter- 
mined upon. This part of the work is now in progress 
under W, A. HAWKINS. 

Chesapeake, Ohio & Southwestern. A reconnoi- 
sance is in progress for a line from Paducah to Cairo and 
right of way is being obtained. 

Gulf & Ship Istand.,—Grading is nearly finished on 
this Mississippi road between Gulf Port and Hattiesburgh, 
Miss., a distance of 70 miles, 

Monte Sano.—The contract for the construction of 
this dummy line at Huntsville, Ala., has been let to Owen, 
Wilson & Co. 

Shejjield & Birmingham.—This Alabama railroad 
company has sued the construction company of the 
sume name for failing to build the company’s road in the 
time specified in the contract, claiming heavy damages. 

Orlando & Winter Park .—Tracklaying is in progress 
on this Florida road. 

Oxford & Durham.—It is thought that this North 
Carolina road will be open for business by Sept. 1. 

Blackville, Alston & Newberry.—Tracklaying is 
still progressing on this South Carolina road and rails are 
now on hand sufficient to finish the line to the kaolin 
beds, 

Eutawrville.—On the extension from Elloree to Sum- 
ter of this South Carolina road, trackluying is in progress, 
H. T. PEAKE, Vances, 8. C., is Chief Engineer. 


New Projects and Surveys. 
Canaveral & South Florida, 
CANAVERAL, Fla., July 2, 1888. 
EDITOR ENGINEERING NEWS 
The above company has been chartered by the State of 
Florida to build 23 miles of road from Titusville to the 
tizbt of Canaveral as a connecting link between the 
ruilroad system of Florida and the numerous lines of 
occun steamers running between New York and the 
ports of Galveston, New Orleans, Brazil and the West 
indies, N. N. PENNY is President, W. C. WEss0N is Vice 
President, and HENRY H. HARRISON is Secretary & 
lreasurer, ROBERT KANSOM, Chief Engineer. 


Kentucky Midland.—The private and public sub- 
scriptions in aid of this company by the city of Frank- 
fort, Ky., and the county of Franklin aggregate $225,000. 

St. Cloud Sugar Belt.—This company, whose incorpo- 
ration was noted last week, is considering the question of 
building their line from Orlando to St. Cloud instead of 
from Kissimmee and Runnymede to St. Cloud. 


THE NORTHWEST. 


; Existing Roads. 
Minneapolis & St. Louis.—We are sorry to record 


the fact that the reduced earnings of this road have ren- 
dered the appointment of a receiver necessary. The 
company under President TRUESDALE,whose ability and 
integrity as a railway manager are universally ac- 
knowledged, has made a strenuous effort to keep up with 
its interest but has found it impossible. Its financial 
trouble is ascribed to the long and short haul clause of 
the Inter-State Commerce law; but it is probably true 
that if its competitors had not been fighting so fiercely 
among themselves on the rates for through traffic,these 
rates would have been high enough so that this company 
might have met them and secured enough traffic to have 
saved it from its present predicament. 

President TRUESDALE has been appointed receiver and 
4 reorganization reducing the interest on the bonded in- 
debtedness to four and tive per cent. instead of the pres- 


ent six and seven ‘will probably ‘be effected at an early 
date, 
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Chicago, Oquawka & Kansas Clity.— Apropos of the 
published statement that Mr. WALTER Brown of Kansas 
City has secured $11,000,000 to build this road the Wal; 
Street News says: 

“We hardly think it possible that this can be true, as 
we cannot realize that capital is in such straits just now 
as to subscribe to the bonds of an unbuilt road, which 
would make the eighth line between Chicago & Kansas 
City. There are now seven roads in full operation be 
tween those points, viz.; Chicago, Burlington and Quincy. 
Rock Island, St. Paul, Chicago and Alton, Wabash, Chi 
cago, St. Paul and Kansas City, and Chicago, Santa Fé 
and California (Atchison), and we cannot see the necessity 
for the eighth, nor can we imagine that capitalists have 
grown so foolhardy as to be willing to aid in building it.” 

Duluth, South Shore & Atlantic.--It is now stated 
that regular trains will not be run to Duluth before 
September 1. 

St. Paul, Minneapolis & Manitoba.-On the Eastern 
Ry. of Minnesota, track has been laid from Superior to 
the Nemadji river, 10 miles. 

Burlington & Missouri Rirer.—The Nebraska State 
Journal says: “There are very few surveying parties 
now at work for the railroads of Nebraska. The Bur- 
lington has but two companies in the field. One is doing 
odd jobs around Lincoln, and the other is making obser- 
vations up in the neighborhood of the Black Hills. The 
civil engineers and their assistants have plenty of time to 
talk polities these days.” 

Winona & Southwestern.—The citizens of Winona 
have petitioned the company to locate their line along 
the north shore of Lake Winona, instead of on the south 
side as planned at present. Another report that the con- 
tract has been let for 2) miles of rails and ties is in circu- 
lation, but needs confirmation. 

Manitoba Central.—Contlicting rumors have been in 
circulation regarding the construction of the line from 
Winnipeg to Portage la Prairie. One report says: 


* Although it has been repeatedly announced that no 
arrangement has been made for the construction of this 
road, it is learned on undoubted authority that a pro- 
visional agreement has actually been signed by the Mani- 
toba, Central Pacific and Northern Pacific authorities, 
and the local Government, whereby the work is to be 
completed by the first-named company. The road is to 
be operated by the Northern Pacific in connection with 
the Red River Valley road. Vice-President OAKES will 
be here soon to sign the agreement. A check for $5,000 to 
guarantee that the road will be completed this season has 
actually been deposited with the Government by the 
companies interested. G. H. Streval, a well-known con- 
tractor, has the contract for the entire 60 miles, and is 
loading up his outfit to-day. He will proceed to the 
scene of action to-morrow. The first sod is to be turned 
Saturday, in Fort Rouge, near the point where the first 
sod of the Red River Valley road was turned. This is to 
be the junction of the roads. The engineering staff 
started out to-day. They proceeded to work at once.” 





A dispatch to the Montreal Star tells a somewhat dif- 
ferent story as follow : 


“Tt isevident there is trouble over the building of the 
Portage link. There is enmity between the Government 
and the Manitoba Central authorities, and the latter are 
going on with the construction of the line regardless of 
the Government, and without any arrangement with 
them. The contract which Mr. STREVAL got is from the 
Manitoba Central company. It seems the Government 
had started surveying a line to the Portage, and the Mani- 
toba Central people got hold of some of the men and in- 
struments, and demoralized the party, so that the survey 
is now being prosecuted by the Manitoba Central people, 
and not by the Government. To fortify themselves and 
make their position as secure as possible, the Manitoba 
Central have been purchasing the right of way for the 
road. The company under its act of incorporation can 
claim from the Government $5,000 per mile under the 
Railway aid act, but in order to secure aid the work has 
to be commenced by the first of Juiy. Hence one of the 
reasons for immediate commencement of the work by 
the contractor before any arrangement 1s made with the 
Government. 

“Railway Commissioner MARTIN said to-day tbat he 
knew nothing about what the Manitoba Central was 
doing beyond what he saw in the papers. They had no 
arrangement or understanding with the Government in 
any way. They could not even claim the Government aid 
of $5,000 a mile. The act left it optional with the Govern- 
ment whether or not aid should be granted. He was 
inclined to give credence to the report that work was 
being started by them for the purpose of saving their 
charter. He knew nothing of what they were doing or 
what their intentions were. The Government was going 
on quietly making its scheme, which would soon be 
announced. The road will be built and the interests of 
he province would be fully protected. The Government 
would not be bulldozed by any company. They had 
given no agreement, verbal or otherwise, and whatever 
would be done would be above board and straight. If the 
Manitoba Central wanted to build a line to the Portage 
they could do so, but it would not affect the Governmen* 
in its scheme.” 


Chicago, Rock Island & Pacific.—It is rumored in 
Nebraska that the company has leased a trackage right 
over the Union Pacific from Beatrice to Lincoln and 
will build a line from Lincoln to Omaha. 


New Projects and Surveys. 
Minnesota Northern.—The town of Fulda, Minn., 
has voted $5,000 to this project. C. H. Smirn, of Worth- 
ington, is President. 


THE SOUTHWEST. 
Existing Roads. 

San Antonio & Aransas Pass.—The locating sur- 
veys are completed on the Houston extension to the 
suburbs of the city, and grading is in progress. FRANK 
Lovett is the enginecr in charge of the extension, with 
H. L. Hopxrys, J. J. Sutton and F. W. Lovett, assis- 
tants.——A movement is on foot at Llano to secure an 
extension of the Aransas Pass system, leaving the main 
line at Comfort or Fredericksburgh, 





New Projects and Surveys. 

Kansas City & Bonner Springs.—The location fof 
this suburban road at Kansas City has been completed 
The line is about 17 miles in length, and crosses the Union 
Pacific twice and the Kansas river twice, W. A. Simp- 
SON is President of the company. 

Williamsville, Greencille & Northeastern, This 
company has been organized in Missouri to build a rail 
road from Williamsville to Greenville. 

Learenworth & Denver Short Line. The Denver 
Republican, reports a rumor that JAY GouLp is to interest 
himself in the construction of this road projected on the 
usual slender basis of Kansas railway projects from 
Leavenworth to Denver and thence “directly to the 
Pacific coast.” President FLeTcuer of the Denver Cham 
ber of Commerce, who is interested in the project, is to 
come East soon to raise funds for the enterprise Phe 
article concludes 

“If JAaYGouLD can succeed in securing an interest in 
the Leavenworth & Denver Short Line, it willin all prob 
ability be built under the joint direction of the Chicagw, 
Milwaukee & St. Paul and the Missouri Pacific from 
Denver to Salt Lake City. At least this is the conciu 
sion among interested parties. If this be the cause the 


Granger branch of the Missouri Pacific will in all proba- 
bility be built to Denver.” 


But as there is not the slightest probability of thes« 
“ifs” coming true; Denver had better content herself 
with the ample railroad facilities which she already 
enjoys. 

St. Paul. Alexandria, Jennings Lake Arthur & 
Gulf.—Chief Engineer KASSON FREEMAN of Jennings, 
La., has surveyed this Louisiana road from Alexandria, 
La., to Abbeville. The proposed road opens up a rich 
and valuable section of country hitherto without rail- 
road facilities. 

Montana Kansas & Teras..- Reports of surveys on 





this road between Albany, Tex., and Coleman induce 
belief that this enterprise is not yet entirely defunct. 
Doubtless some north and south line will eventually be 
built in this region, but it is hardly to be believed that 
this company can secure capital enough for so great a 
work, 


ROCKY MOUNTAIN & PACIFIC. 
Existing Roads. 
DENVER, Col., June 27, 1888, 


EpItorR ENGINEERING NEws: 


The air is thick with rumors of work to be done by 
the various Colorado railroads, but the wist Becms to 
be about this: The D. & &. G. RB. R. directors have 
voted an equipment morigage of $5 000 per mile, and 
the President of the road is now iu Europe in conter- 
ence with the for-izn bondholde s. Home officers 
profess to have no knowledge of tuture moves. ue 
new President of the Colorado Midlaud is curt .iiing 
eXpenses INnevecy possible Way and it Seems unlikely 
any agxresive Muve Vill De nade by Lhat Company very 
svon. Lhe Union Pacific bas five locating parties iu 
the field between Denvec aud Leadville mukiug a loca- 
tion tor a standard gause line, bul uo move toward 
coustruction bas yet been made, ‘ne general anager 
of tue Venver & Serantou Ky. i- bow in the East and 1 
18 reported that op his retura De will tet Contracts for 
chbabelug the road tuo stauuard gauge and eatendi 
€ast tu the State line, xX 

Chicago, Rock Island & Pacific.—Carlisle, Price & 
MeGavock bave completed the grading on the 12 mile 
division of tae Colorado eXiension east from Culoraco 
Springs Witn the exception of one deep cutiiog, Which 
wid not be finished till September, All the civisions 
east ure reported to be practicaliy ready for the rails 
aud the track is being pushed rapidly wo stward. 

Sata Ana, Fairview & Pacisie.— Trak has been 
laidon this California road from Santa Ana south io 
Fairview, a distunee of 8 mies. Taos, KILPATRICK was 
the contractor. 


Union Pacijic.--The filing of charters for 1,300 
miles of branch lines,to be kuown as the Lincolu & Col- 
oraijo system, by this company. is we suppose the 
ground for the following statement in a prominent 
Easteru daily. 


“Tue Union Pacific is buiiding a new branch to be 
known @> tne Lincoin & Coiorady branch, It will be 
1,300 miles long and ewouruce seven ieeders.” 


New Projects and Surveys. 


Salt Lake Valley & Eastern,—This Utah enterprise 
is reported to be ugaiu showing signs of life. The pro- 
posed road is to be an “air line” from Ogden, Utah, to 
Sioux City, In., and the headquarters of the company 
are al the former pvint. 

Port Townsend Southern,—Surveyors are at work 
on tuis proposed line from Port Townsend, W. T., to 
Portland, Ore. 

Marysville,Sutter City & Colusa.—This company 
has been organized in California and proposes to buiid 
a Yraiiroac over the route indicated, Most of the right 
of way has been secured. 

Oxaco & Pacific.—The survey of this Mexican road 
has begun at Tehuacan, Stste of Puebia. Surveys will 
be made in the fall from the Pacific ocean to Oxaco. 
The line is estimated to involve an expenaiture of $20,- 
00,008. The doncession is held by an Euglish com- 
pany, 
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Contracting. 


Water Works.— Hoopeston, IlUl.-The lowest bid 
for putting in waterworks at Hoopeston is $16,352, from 
George C. Morgan, of Chicago, and it is expected his bid 
will be accepted and the water works finished by Aug. 1. 

Milyjord, N. H.-The selectmen of this town have con- 
cluded a contract with the Milford Water Works Co. to 
put inasystem of water works, taking the water from 
Clark's brook, pumping toa stand-pipe on Gilson’s Hill, 
and furnishing not less than 40 hydrants at $35 each per 
year for ten years, The contract provides that the town 
may purchase the works at cost and 5 per cent. bonus, 
with interest, at any time before Dec, 1, 188%, or at ap- 
praisal any time within ten years. The works to be com- 
pleted and in operation by Dec. 1, 1888. 


Street-Railway..The Rapid Transit Company of 
Denver has let the contract for rails to the Colorado Coal 
& Tron Co, and they are now being made at Pueblo. Un- 
der his contract Mr. DeLappe is to begin grading the road 
on or before June 25, and have it completed on or before 
Aug. 5. Work is to begin on the track by July 1, and 
completed on or before Aug. 15, The contract awarded 
Halieck & Howard for the ties demands that they shall 
begin delivering them July 1, and all to be delivered by 
Aug. 14. The line when completed will cost $300,000, 


Buildings.—The contract for the Montana Central 
buildings at Butte, Montana, has been awarded to A. R. 
Porter & Bro., who have been connected with the com- 
pany in the construction of bridges for over two years. 
The building contract provides for the completion of the 
work on or before Aug. 1. 


Water Pipe.—The following bids were received for 
water pipe at Columbus, O., June 23, 1888. A. H. Mc- 
ALPINE is the Superintendent: 


Name of Bidders. Size of Pipe. 


4-in, 6-id. | 8-in. 12-in, 16-in. 


prtn prtn pr to pr tn pr tn 
Addyston Pipe & Sceel Co $30.00 $30.00 $30.00 $30.00 $30.00 
Lake Shore Foundry.....- 30.43. 30.43) 30.43) 30.43 29.93 
The Ohio Pipe Co.. 28.00 28.00, 28.00 28.00 28.00 
Dennis Long & Co, 30.27 30.27) 30-27) 30.27) 30.27 
McNeil Pipe & Foundry C.) 29.25 28.52) 28.60 27.65 27.65 
Shickle. Harrison,Howard 30.00 30.00 30.00 30.00 30.00 
R. D. Wood & Co, .....-+++- 30.47 29.86) 29.86) 29.20 28.75 


Tons Tons Tons Tons Tons 
Approx.amounts required 60 1,472 548 | 1,026 105 


The contract was awarded to The Ohio Pipe Co, 
Columbus, 0. 


Creosoting Works.—Mr. Frank Wyckorr has 
erected a creosoting plant in connection with his 
wooden pipe fact ry at Williamsport, Pa. Mr. WycKoFF 
has a contract from the Bell Telephone Company, of 
Philadelphia, to furnish them wooden casing for un- 
derground wires; they will put from 12 to 70 pipes in 
the same trench and it will take millions of feet for the 
city of Philadelphia. 


The Chicago & Wolf Lake Dock Co., to construct 
and operate canals, docks, ete., on the Calumet river, 
Wolf lake, and Lake Michigan has been incorporated 
in Illinois. Capital, $1,000,000; incorporators, Joun I, 
Bennetr. H. M. ALEXANDER, J. E. FULLER, GEORGE 
Driaacs, and others. 


Reservoir.—The contract for the construction of a 
new 4,000,000 gall. reservoir for the water-works at Bur- 
lington, Vt., has been awarded to Lang.Goochue & Co., 
of that place. 

Sewers.— Berea, O, 
lows; - 

Clements Bros., Cleveland, O., $4,147; Campbell Bros., 
Cleveland. O., $4,660; L. F. Beers, Cleveland, O., $4.721.- 
60: F. Riley & F. Kuntz, Cleveland, O., $5,011.80; C. H. 
Voute, Toledo, O., $6,189.40: John J. Everson, Akron,O., 
£4,949. The contract was awarded to Clements Bros. 


St. Louis, Mo,—The Board of Public Improvements 
of St Louis, me: June 25, and opened bids for the con- 
struction of the Ferry street sewer branch, the primary 
embankment for the new conduit which will connect 
the new pumping station at the Chain of Rocks with 
the present works at Bissell’s Point, and an electric 
plant for the Water-Works to light the buildings, 
standpipes and grounds. The lowest bid received for 
the sewer work was that submitted by Edward Rielly, 
who agreed to complete the sewer for $1,932.12. He was 
awarded the contract. 


The bids received were as fol- 


Bridges.-- Philadelphia, Pa.—The eommon council 
has passed a bill authorizing the Director of Publie 
Works to have prepared plans and specifications for the 
erection of a bridge over the Schuylkill at Walnut Street, 
The estimated cost of such a bridge is $1,000,000, 

Crowley, La.—Work has been commenced on the 
large bridge across the Plaquemine river north of this 
place. The bridge is 1800 ft. long, and is to be completed 
in ninety days. J. J. HANNON has the contract. 

Waverly, O.—The wooden bridge on the Scioto Valley 
Railroad that spans the Scioto river at this point, and 
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which will soon be replaced by an iron structure, will be 
taken down carefully by the railroad authorities and will 
be offered for sale to the Commissioners of some county* 
The bridge is a very strong wooden structure of three 
spans. 


Lock House.—The following proposals for com- 
pleting the No 2. Lock House, Great Kanawha river, 
were opened at the U. 8. Eng. Office, Crarleston, W.Va., 
June 21, 1888: John Gilliland, Coarleston, W. Va., $673; 
Henry Crawford, St, Albans, W. Va., $650; David Eagan 
Charleston, W. Va., $516. he contract was awarded to 
David Eagan. 


Electric Lighting.—Ithaca, N. Y.—The following 
bids were received for lighting this city: Brush &, 
Swan Electric Light Co., Ithaca, N. Y., 40 cts. per lamp 
per night; The Electric Light & Supply Co., New York, 
31's ets. per lamp per night for 3 years, 30 cts. per lamp 
per night for 5 years: New York & New Jersey Globe 
Gas Light Co., N. Y., 7% ets. per !amp per night for 
3 years, 7 cts. per lamp per night for 5 years. The 
contract will not be awarded until July 11. 


Street Work.—Sarannah, Ga.—The following pro- 
posals were opened by the City Council, June 27. For 
granite curbing: Wakefield Granite Co., Petersburg, 
Va.; 16-in., 60 cts.; 12-in., 50 cts. G. W. Johnston, Lith- 
onia, Ga. ; 16-in. 40 cts.; 12-in., 34 cts. Macon Granite 
Co., Macon. Ga.; 16-in. 42 cts.; 12-in. 38 ets. J. F, 
Brand, Lit honia, Ga.; 16 in., 45 ets. Southern Granite 
Co., Atlanta, Ga.; 16-in., 36 cts.; 12-in. 32 cts. For 
asphalt pavements: Werren Scharf Asphalt Paving Co., 
pavment, 6‘ ins. thick, $2.25, National Vulcanite Co., 
pavement, 7 ins. thick, guaranteed 5 years, $2.25; pave- 
ment 8 ins. thick, guaranteed 5 years, $2.35. 

Newark, N. J.—The contract for curbing and flag- 
ging Morris & Essex Railroad Ave. was awarded to 
Thos. O'Conner, at the following prices: 20-in. curb, 
43 cts.; 4-ft. flagging, 2 ins, thick, 15 cts.: bridging, 
40 cts. ; corners, $4 per set. Six other bids were received 
ranging: for 20-in. curbing, from 43 cts. to 50 cts.; 4 ft. 
flagging, from 15% ets. to 19 cts.; bridging, from 30 cts. 
o 45 cts.; corners, from $4 per set to $6.50 per set. 

The contract for grading, curbing and flaggirg New 
Jersey Railroad Ave. was also awarded to Thos, O’Con- 
nor. Prices, filling, 20 cts.; excavating, 30 cts.; 20 in. 
curbing, 42 cts. ; 4-ft. flagging. 2-ins. thick, 15 cts.: cor- 
ners, $4 per set. Six other bids ranged as follows: fil- 
ling, 20 cts. to 50 cts.; excavating, 30 cts. to 40cts.; curb- 
ing, 42 cts. to 49 cts.; flagging, 15% to 23 cts.; corners, 
$4 to $6.50. 

John H. Shanley received the contract for paving 
Clark Street, the prices being $1.85 forsquare trap rock 
block paving, and 49 cts. for Belgian bridging. Five 
other bids, ranged from $1.90 to $2.05 for paving, and 
from 22 cts. to 58 ets. for bridging. 

Brooklyn, N, Y¥.—The following proposals were 
publicly opened at the Commissioner’s office, June 28, 
for grading and paving Norman Avenue, from Jewell 
Street to Moultrie Street with cobblestone pavement: 
John Hart, per running foot, $4,647; Henry Mogk, per 
running foot, $4.49. 

Buffalo, N. Y.—Bids for grading Bailey Avenue, be- 
tween Kensington Avenue and the city line, were 
opened by Street Commissioner Quinn. R. T. Hankin 
was the lowest bidder at $2,450. 

Boston, Mass.—Bids for the paving of Washington 
Street from Tenth Street to the city limits were as 
follows: J. L. Flewellen, $2.30 per lin. ft., and 45 cts. per 
eu. yd. for grading; J. M. Mather, $3.50 and 55 cts.; 
Griffin & Sterret, $2.60 and 60 cts., respectively. Mr. 
Flewellen’s bid was accepted. 


Bridge Contracts. Tacomo, W. 71.—The following 
proposals were opened by the Auditor, EpwArRp H1G- 
Gains, June 10: Hoffman & Bates, Portland, Ore., $2,969 ; 
California Bridge Co., San Francisco, Cal., $4,120; Pacific 
Bridge Co., $3,860; San Francisco Bridge Co., $3,960. 

The contract was awarded to Hoffmann & Bates for 
$3,200. 

Clarke County, W.T.—The following proposals were 
opened by the Auditor for three small cheap timber 
bridges in Clarke Co., W. T., on June 16, 188: Charles 
Brown, Hockinson, W. T., Salmon Creek bridge, 106 ft. 
long, 60 ft. span, $250. Contract awarded. Geo. W. 
Baker, Battle Ground, W. T., same bridge, $272. F. M. 
Davis, Salmon Creek bridge, $6 per lin. ft.; Etna Road 
bridges, $5 per lin. ft. Thomas Wilson, La Center, W. T., 
2 bridges, Etna Road, $1.25 per lin. ft. Bents, no spans. 
Contract awarded. A. F. Davis, Etna, W.T., same bridges 
and plans, $1.50 per ft.; Victor Fievez, Etna, W. T., Etna 
bridges 156 ft. long, $190. 

Wever, Ia.—The contract for building the iron bridge 
over the Skunk river has been awarded to Jas. B. Drier 
& Co., of Keokuk, for $9,435. There will be two 180 ft. 
spans resting upon concrete piers, supported by piles. 

Delaware, Ont.—The Board of Road Directors of the 
County of Middlesex have let the contracts for building 
the new iron bridge over the Thames at Delaware as fol- 
lows: Two stone piers, Isaac Crouse, $8,000 and old tim- 
bers ; iron superstructure, $5,130, Hamilton Bridge Com- 
pany ; total cost, $13,190. 

Centreville, Md.— A contract has been awarded to 
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Capt. Jas. Smith, for $3,250, to build a bridge across the 
Three Bridge Branch fork of Corsica river to afford a 
shorter route from Spaniard’s Neck to Centreville. 
Kansas City, Mo.— The contract for repairing the 
iron bridge was let to William O’Brien for $1,850, June 2s, 


Bridges Authorized. At the evening session of the 
House, Washington, June 20, bills were passed authoriz- 
ing the construction of the following bridges: 

Across the Columbia between Oregon and Washington 
Territory ; across the Mississippi at Wabasha, Minn.: 
across the Missouri at or near Sioux City; across the Mis- 
souri near Ponca, Neb.; across the Mississippi at or nea; 
Burlington, Iowa; across the Mississippi at or near Clin- 
ton, lowa; across the Missouri at Forest City, Dak.; across 
the Mississippi at or near Muscatine, Iowa; across th: 
Missouri in Montana; across the Mississippi near Winona, 
Minn.; across the Mississippi at Oquawka, Ill.; across the 
Red River of the North by Duluth, Rainy Lake River «& 
Western Railway company and several others. 

Washington, June 27. In the Senate, House bills were 
reported and placed on the calendar authorizing the con- 
struction of railroad bridges across the Oconee river Ga., 
the Flint river, Ga., the Arkansas river at Fort Smith, 
the Tennessee at Lamb’s Ferry, Ala., the Warrior and 
Tombigbee rivers, Ala., and the Ocmulgee river in 
Georgia. House amendments to Senate bills authorizing 
the construction of bridges across the Ouachita river, 
Arkansas, the Mississippi river at Muscatine, Ia., th: 
Mississippi river at Ocaquan, IIL, Bayou Terrebonne, 
Louisiana, and the Mississippi river at Clinton, Ia., were 
severally concurred in.——The President has approved 
bills authorizing the construction of the following 
bridges: June 20, a bridge across the Mississippi river at 
Hickman, Ky. June 28, a bridge on the Cincinnati & 
Birmingham Railroad over the Cumberland river, be- 
tween Burnside, Ky,, and Carthage, Tenn.,, near Tates- 
ville, Ky. 

Hartford Bridge Company.— At the last annua! 
meeting the following elections were made: 

Directors—THOMAS MARTIN, THEODORE LYMAN, JOHN 
C. PARSONS (succeeding A. M. GORDON), G. A. WILLIAMS, 
H. G. BEAUMONT, STEPHEN GOODRICH. 

President—JOsSEPH MERRIMAM. 

Secretary and Treasurer—THOMAS MARTIN. 

Auditors—THEODORE LYMAN, STEPHEN GOODRICH. 


Water-Works.—The River Point Fire District—ar 
extension of the Pawtucket Valley System, has ac- 
cepted the proposal of the Pawtucket Valley Water Co. 
to furnish them with water. It will require 61 hydrants 
and about 6 miles of pipe. Work will be commenced as 
soon as the necessary pipe can be obtained. HERBERT 
B. Banton of Centreville, R, I., is Engineer. 


Construction Cars.—Messrs. Ryan & McDonald, man- 
ufacturers of contractors supplies at Waterloo, N. Y., 
shipped, July 2, an order for their rotary dumping cars 
to Guayaquil on the west coast of South America. 
These construction cars are to be used in railroad build- 
ing in Ecuador, were ordered on June 28,and specially 
built for the contractor. This firm are noted for their 
excellent manufactures, prompt shipments and thorough 
enterprise. 


Electric Lighting.—Narragansett Pier R. I.—The 
Narragansett Electric Light and Power Co., with a capi- 
tal of $100,000 has been organized to furnish light for the 
streets, hotels, ete. About 1,200 lights are already in use. 

Delavan, Tl. — The Delavan Electric Light Company 
has been organized, capital $6,000; incorporators, J. M. 
ALLAN, A. I. MACLAY, and F. E. ALLEN. 

Denver Col.—The Denver Electric Liluminating Com- 
pany has been incorporated, and a desirable location for 
a plant purchased. The plant has been ordered, and a 
building will immediately be erected to receive it. The 
Thompson-Houston system will be used. The $5,000 fran- 
chise demanded by the city has been paid, and the new 
company willsoon begin business. 

Nantucket, Mass.—A project is on foot to establish 
an electric light plant in Nantucket, for the summer 
months. It is proposed to extend the wires to such sec- 
tions of the town, particularly Brand Point and Cliff, as 
are not reached by the gas mains, and also to run a line 
to Siasconset. 

Nebraska City, Neb.—The capacity of Nebraska City's 
electric light plant is loaded down to the last notch, there 
being fifty arc lights and ten incandescent now in use. 
These are supplied with the current by two dynamos 
running in series, driven by an eighty-horse power, auto- 
matic cut-off engine, 


Proposals Open. 


Cleveland Acylum Buildings of Newburgh, 0. JoHN 
Top, Pres. July 9. 

Sewers.—Brooklyn, N. Y. JoHn P. ADAMs, Commis- 
sioner, July 10 and July 16. 

Dredging.—Hudson River improvement work at Bath 
Shoal, Kellogg Shoal, Fish House Shoal, Washington Bar. 
and Van Buren Bar. JAMES SHANAHAN, Albany, N. Y. 
July 10. 

Buildings.—Quarantine Station, North Chandeleur 
Island, Gulf of Mexico. WiLL A. FREReET, Supervising 
Architect, Washington, D. C. Ju’ 10. 
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Bridge.—Iron bridge over the Passaic River at Avon- 
dale, N. J. JACOB KIERSTED, chairman, Franklin, N. J. 
July 10, 

Street Work.—Brooklyn, N. Y. Jonny P. ADAMS, Com- 
missioner. July 11 and 17. 

Sewerage.—About 10,000 ft. pipe. H. F. 
Mayor, Ottawa, Kan. July 11. 

Building.—Grammar School building No. 31. WiLttam 
H. Town Ley, Trustee, N. Y. July 1. 

Water-Works.—About 60,000 ft. pipe, 9 hydrants; 
one impounding, one distributing and one high ser- 
vice reservoir; 2,000,000 galls. pumping engine; brick 
building. JOHN P. TRUESDALE, Sing Sing, N.Y. July 22. 

Boring.—Testing for water on North Brother Island. 
Com. Pub. Works, 31 Chambers Street, New York City. 
July 12. 

Paving.—Com. Pub. Works, 31 Chambers Street, New 
York City. July 2 

Buildings.—Lodge Lunatic Asylum, 
Island, Dept. Pub, Charities, N. Y. July 13. 

Dredging.— Piers 61 East River. Department of Docks, 
Pier A, North River, N. Y. July 13. 

Sewer— About 9,000 ft. pipe. Funds at present avail- 
able $60,000. W. H. PHILLIPS, West Bay City, Mich. 
July 14. 

Granite.—For the Congressional Library building. 
Wo. F. Vitas, Com., No. 145 E. Capitol St., Washington, 
D.C. July 14. 

The mographs.—Five Richards Thermographs and 15 
self-registering thermometers. A. W. GREELY, Chief 
Signal Officer, Washington, D. C.: July 17, 

Bridge.— Seneca Street, Cleveland, O. About 2,100 cu,, 
yds. masonry, 30,000 lineal ft. piles, 400,000 ft. B. M. oak 
and pine timber. WALTER P. Price, City Civil Engineers 
Cleveland, O. July 19. 

Rain Gauges.—Twenty self recording rain gauges. A. 
W. GREELY, Chief Signal Officer, Washington, D, C. 
July 19. 

Water-Works.—Ligonier, Ind. The time for receiv- 
ing bids has been extended from July 6 to July 2. ¢. F. 
Evuis, Trustee, Ligonier, Ind. 

Sewers.— About 40,000 ft. pipe and 140 manholes, and 
other appurtenances for a complete system. W. 8. REESE, 
Mayor, Montgomery, Ala. July 21. 

Building. -Extension and completion of the Post Oftice 
Building, Brooklyn, N. Y. WILLIAM A. FRERET, Super- 
vising Architect, Washington, D.C. July 23. 

Building.—Completion of Branch Penitentiary, Eddy- 
ville, Ky. 8. B. BucKNER, Governor, care of MCDONALD 
Bros., Architects, Louisville, Ky. 


WATER. 


Liverpool, England.—It seems that the water supply 
from Vyrnwy was undertaken none too soon, as the 
existing supply scarcely meets the present demand, so 
that an orcer prohibiting the use of fresh water for 
street sprinkling has been issued. Sea water for water- 
ing the streets will be pumped into the new mains. It 
is reported that 2,000,000 galls. of sea water is already 
used daily for this purpose and that the quantity will 
soon be increased. It is also stated that sea water 
evaporates less quickly than fresh, and forms a 
crystalline coat over the dust. 


Tuscaloosa.Ala.—The government work on the War- 
rior river above the bridge at this place is progressing 
satisfactorily. The coffer-dam for the first lock is be- 
ing sunk and a large force is at work getting out stone 
at the quarry a mile and a half up the river. The 
grading of the tramway from the quarry to the stone 
yard at the first lock is about completed. 


Water Note.— 


SHELDON, 


Blackwell's 


PHENIX, R. I., July 4, 1888, 

EpItroR ENGINEERING News:—“ The Pawtucket Valley 
Water Co., of Phenix, R. I. has contracted with the River 
Point Fire District, to furnish them with water. Six 
miles of pipe are to be laid.” 

Water Company Election.— At a recent meeting of 
the Directors of the Burlington Water Co., Burlington, 
la.. Mr. Geo. D. RAND, of Keokuk, was chosen President, 
to fill vacancy, and Messrs. P. HENRY SMYTHE, JOHN 
PATTERSON, J. C. MCKELL and CHAS. Hoop were chosen 
to constitute the Water Board. The company is not yet 
fully organized, but no changes will probably be made 
among officers or operatives for some time at least. 


Bad Taste of Drinking Water.—Prof. IRA REMSEN, 
of Johns Hopkins University has stated that his in- 
vestigations of the drinking water supplied to Balti- 
more, made in 1881, and subsequently of the drinking 
water in Boston, demonstrated that the cause of the 
bad taste and unpleasant odor was due to the growth 
and decomposition of fresh-water sponge in the arti- 
ficial or storage lakes. Dr. REMSEN thinks this growth 
and decomposition were undoubtedly the cause of the 
trouble in Boston, and he believes they also cause 
trouble of the same sort in many other places. 


Water Famine.—In Denver, Col., a large number of 
shade trees are said to be dying on account of the failure 
of the High-Line ditch to supply the water needed.— 
On account of the bursting of a 36-in. main in Washing- 
ton, D. C., on June 29,a large part of the city was de- 
prived of its supply of water. 


ENGINEERING NEWS 


Holyoke, Mass.—The stockholders of the Holyoke 
water-power company at the last annual meeting 
elected these directors: Jonn B. STEBBINS, M. D. Ross, 
CHARLES M. Beacu, James J. Goopwin, Jonn L, Hovs- 
Ton, J. W. WHEELWRIGHT, HENRY D. Hype, FRANCIS 
Goopwin-. ‘he directors re-elected Jonn B. STEBBINS, 
President, and Epwarp 8. Warers, Clerk and Treas- 
urer. About two-thirds of the stock was represented 
and the meeting was entirely harmonious. 


Lebanon, Mo.—The Lebanon Magnetic Water Co., 
capital stock $10,000, forwarded articles of incorporation 
to the Secretary of State on June 21. The Directors for 
the first year are Hon. IsAac Hoskinson, M. W. SERL, 
CHAS. BANTLEY, J, P. Nixon, D. R. DIFFENDERFFER, 
D. C. WALLACE and E. R, CLoven. The company also 
completed on the same day a tank to hold 24,000 galls. and 
a bath house with four tubs. One of the peculiarities of 
the water is that although the hole is over 1,000 ft. deep, 
the temperature of the water is from 61° to 62°, or about 
5° warmer than water in the ordinary wells and cisterns. 
That the water isso thoroughly impregnated with mag- 
netism as to transmit it after having been held in a vessel 
for several days has been thoroughly demonstrated. A 
piece of iren or steel put in the water soon becomes fully 
charged. 


Water-Works. — Massachusetts. — Boston. The 
water board have been authorized to lay water mains to 
Moon and Long islands, at an expense not exceeding $55,- 
000. Turners Falls. The water commissioners are 
much pleased with the new water-works, not a leak or 
break having yet been discovered. 

Rhode Istand.—Burrillville. After much agitation 
the question of water supply and fire protection has been 
postponed until December next, 

Connecticut. — Stonington. Wheeler & Parks, to 
whom the Mystic Valley Water Co. awarded the contract 
for building the water-works, have begun work with a 
large force of Italians. The reservoir is to be circular, 
200 ft. in diameter and capable of holding 2,000,000 galls. 
More than 14 miles of pipe will be required altogether, and 
the contract for laying it has been sub-let to Mr. Egler. 
The contract calls for the completion of the entire work 
before Jan. 1, 1889. 

New York. Sandy Hill. A contract has been made 
with the Spring Brook Water Co. for the furnishing of 
the village with an adequate water supply. Albion. 
The water-works are being pushed along rapidly, most 
of the laborers being Italians. 

Pennsylvania,.—Pittsburg. At a recent meeting the 
Board of Viewers awarded the Monongahela Water Co. 
34,000 damages on account of the opening of Water-Works 
Alley. Property holders wanted the alley when they 
thought it was through city property, but on finding that 
a large sum would have to be paid, they are endeavoring 
to prevent its being opened. 

Illinois,—Lake View. A new pump has been pro- 
cured for the water-works, manufactured by the Holly 
Co., Lockport, N. Y., and having a capacity of 12,000,000 
galls. per day,—Springfield. Twoiron cylindrical “over- 
flows", 8 ft. in diameter have been made by R, F. Haw 
KINS for use as surplus water escapes for the canal at 
Windsor Locks. 

Michigan.—Lapeer. The new water-works are pro- 
sressing finely. Of the 9 miles of pipe required all but 
2 miles have been laid. The building for the engine and 
pumping apparatus, a handsome white brick structure, is 
now complete and ready for the machinery, which is to 
be put in immediately. 

Minnesota,—Winona. The improvements in the water- 
works building and plant are now nearly completed. 
The four new boilers are 5 ft. in diameter and 16 ft. long, 
and two of them are already in use. The new chimney is 
5l% tt. in diameter and 95 ft. high. 

Wisconsin,.—Superior. The Superior Water-Works 
Company, which recently commenced operations toward 
the establishment of a plant here, have 100 men at work, 
and are digging trenches and laying pipes at the rate of 
600 ft. per day. The company will soon commence build- 
ing an engine and pump house, where the power will be 
furnished to supply both East and West Superior with 
water from Lake Superior.—Marietta. The business 
of tapping the water mains proceeds with alacrity. The 
intake pipe, crossing the river and going out into the bay 
1,000 ft. will soon be put in and then the people of the 
city will have the luxury of pure water from the bottom 
of the bay at a depth of nearly 40 ft. 

Alabama.—Tuscaloosa. Work has been resumed on 
the water-works, and as all necessary material is now on 
hand, the system will be pushed to a rapid completion. 

Dakota.—Andover. Work has been commenced laying 
the pipe for the water main from’the artesian wells. It 
will be used for fire protection and a system of water- 
works. 

Narragansett Pier, R. I.—A project is on foot for the 
construction of water works for this place, as well as the 
neighboring villages of Wakefield and Peace Dale, which 
lie about two miles westward from here. The company 
is known as the Wakefield Water Company, and is organ- 
ized with a capital of $150,000. The works are to be built 
by Mr. JAMES GAMBLE, New York, with Mr. J. HERBERT 
SHEDD, of Providence, R. I., as engineer. It will require 
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thirteen miles of pipe to furnish water to the three places 
and, with a stand pipe on a high hill near by, a fall of 
nearly 30 feet will be secured, affording ample pressure 
in case of fire. This is preliminary tosome form of drain 

age, which will become necessary owing to the rapid 
growth of the place and increasing number of visitors, 
and will add materially to the already healthy condition 
of the Pier. Surveys are being made, and the pipes have 
been ordered in Philadelphia. Work in laying will be be 

xun on their arrival. It is intended to have a eylindri 
eal tank built on Tower Hill, whence water will be 
pumped from the Saugatucket river 


Bristol, Mass. At the annual meeting of the Bristol 
Wacer power company held recently the following offi- 
cers were elected for the year ensuing 
SIAH Minot; Clerk, IRA A. CHASE; Directors, Jostan 
MINOT, DAVID MASON and BENJAMIN F. PERKINS 


Great Barrington, Mass. The Housatonic Wate: 
Company has been organized for the purpose of supply 
ing that village with pure water. H. J. HANNAGAN of 
New York is President and O. C. HoUTAILING of Great 
Barrington is secretary and treasurer. 


President, Jo 


Ontario.— A water famine threatens Toronto. The 
consumption per day is about 16,000,000 galls., while the 
engines pump less than 14,000,000, In London the 
same thing is feared, and an earnest protest has been 
made against the use of the lawn sprinklers. The city has 
an unfailing supply of 2,000,000 galls. which would be 
adequate if undue waste could be prevented. 


Purifying Water. Among the late English inven 
tions of interest is one by G. Biscnorr, of London, called 
& process and apparatus for purifying water. According 
to the inventor, water is purified by mixing with it iron 
in a state of fine division, allowing subsidence of the iron 
and effecting precipitation of a further quantity of the 
iron by aerating the liquid. 


Leavenworth, Kan. The Board of Health have made 
a complaint against the quality of water furnished, and 
have advised the introduction of the Hyatt system of 
filtering. 


Rochester, N. Y.- The following figures furnished by 
the executive board show the revenue of the water 
works department for the last fiscal year, ending March 
3, last; Water rents collected, $150.571.79; unpaid water 
rents, $28,(00).69 ; three cent frontage tax, $8,855.31; amount 
credited for. water for city purposes, $100,000; total 
revenue, $296,455.79. 

Dixon, lll... There is trouble between the City and the 
water-works Superintendent. On the evening of June 16, 
the supply of water was shut off, leaving the city entirely 
without fire protection. A special meeting of the City 
Council was called, and an ordinance passed directing the 
City Marshall to seize the works, and employ engineers 
to run them. The Marshall and deputies went to the 
engine house and took possession, but were unable to 
start the works on account of the engine having been 
disabled. 


East St. Louis, Ill., Sewerage.- The Supreme Court 
of the State of Illinois has rendered a decision in regard 
to the taxes assessed against the St. Louis Bridge & Tun 
nel Co. for East St. Louis, covering City, County and 
State taxes for the year 1886, sustaining the decision of 
the lower courts, that the taxes were legally assessed and 
must be paid. They amount to about $25,000, which sum 
the attorney for the Bridge Co. deposited with the County 
Treasurer of St. Clair, when the company appealed the 
case, The company objected seriously to paying the 
sewerage tax for the reason, they claimed, that there 
was no system of sewerage in East St. Louis. But the 
citizens of East St. Louis will be surprised to learn that 
the Supreme Court has decided,on the evidence before it, 
that the city has a perfect sewerage system which cost in 
the neighborhood of $30,000, and which can be extended 
as many miles as desired if the Quarantine Commissioners 
think it is necessary for the health of the city. An old 
resident and taxpayer said that as a matter of fact there 
was no sewerage system in East St. Louis; that about 14 
years ago, just before a spring election when Jonn B. 
BOWMAN was mayor, a gang of about 30) men were 
placed at work on the streets; and that they laid a pipe 
sewer from Collinsville Avenue to the creek, at a cost of 
about $30,000. When the creek was low it partially 
drained the street it passed through, but when the water 
rose it entered the sewer and the flood gates were closed. 
The sewer gradually filled up and only the old-timers had 
arly knowledge of the small pipe sewer, which was of no 
earthly use. Last spring a pipe sewer was built by the 
Heims Brewing Co. and the city, at a cost of several 
thousand dollars. It commences at Heims’ brewery, runs 
west on Illinois Avenue to Fourth Street, then to David- 
son Avenue and then to the creek. The high water has 
also rendered this sewer useless. The flood gate has been 
closed, and a powerful engine used for the purpose of 
pumping it out. Residents in the vicinity of Fourth 
Street and St. Louis and Illinois Avenues, complain bit- 
terly of the stench arising from the overfiow of this 
sewer, which, they say, is a sure breeder of malaria and 
diphtheria. The heavy rains of the past week, with the 
streets flooded, proved conclusively that there was no 
adequate system of sewerage, although heavy taxes are 
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asseased for that purpose. The Bridge Co., in refusing to 
pay its taxes, also claimed that the bridge from the pier 
on Front Street, East St. Louis, was in the State of Mis- 
sourl. The Court held that the boundary line of the city 
of Kast St. Louis and the county of St. Clair, Illinois, was 
in the center of the river, and re-affirmed the decision of 
Judge Joun B. Hay, of the County Court. The tax 
against the Bridge Co. was levied by the administration, 
und the Stephens Government have been pushing the 
collection on the claim that it was legally made, and the 
Supreme Court holds that it was.—St. Louis Republican. 
——— 
Annual Reports. 

St. Louis, Mo.- The report of the Water Commis- 
sioner sets forth that the expense of operating and main- 
taining the works during the year 1887 was $238,700.29 ; 
of extension and distribution pipe and mains, $141,600.04, 
and of extension of the works, $82,062.60, making a total 
of $42,053.02, The number of gallons of water raised by 
the low service engines was 1,666,551,000, and by the high 
The average daily consump- 
tion of water for the calendar year Of 1887 was 90,457,000 
walls., being an increase of 396,000 galls. per day over the 
consumption for the calendar year of 1886. The demand 
foran extension of the works has been met by a location 
tor the low service being made at the Chain of Rocksand 
a connection with the high service system at 
Point through a conduit of 7 miles, and having a adiam- 
eter of 9 ft. The right of way for the conduit has been 
purchased, with the exception of a smali fraction, which 
At the Chain of 
Rocks 40 acres of ground have been acquired by purchase, 
and condemnation proceedings as to the remaining terri- 
tory required for the station will shortly be instituted. 
the conduit should proceed during 
the present fiscal year under an appropriation from wa- 
ter-works revenue of at least $1,300,000 for the water- 
it is probable that $500,000 of this ap 
propriation will cover all the work on the extension of 
the works that can practically be executed during the 
year, but the full appropriation is required in order that 
the work may be placed under contract, The completion 
of the above plan of extension can be expected by the 
year L883, and it will give St. Louis a system of water sup- 
ply which, if properly extended, will be adequate for the 
As the unappropriated balance in 
water works revenue at the beginning of this fiscal year 
was $766,001.83, there can be no reasonable excuse for not 
pushing rapidly the plan of removing the low service sys- 
tem to the location decided upon at the Chain of Rocks, 
and the annual surplus from water works revenue will be 
adequate for all demands as the work progresses. 

Montgomery, Ala.—The City Engineer, W. G. WIL 
LIAMSON, hus submitted his report for the year ending 
Spril 30, 1888. The amount of construction work was less 
than usual. Reference is made to the proposed sewerage 
system, plans for which have been approved by RUDOLPH 
Herring, Consulting Engineer. The work done com- 
prised 2,714.48 ft. of surface sewers, 149 ft. of underground 
sewers, 2,023.28 ft of brick curb wall, % ft. of terra cotta 
pipe, 387 sq. ft. of street crossing and 35 ft. of brick box 
drain. The staff consists of City Engineer, $150 per month, 

Assistant City Engineer, $190; levelerand clerk, draughts- 
men, two rodmen and two axe and chainmen. Total 
monthly salary $577. 

Evansville, Ind.-.Water-Works Trustees have pre- 
sented their first annual report. During the year a con- 
nection has been made with the river, so that a supply 
can The mains 
were extended about 244 miles, and fire plugs and valves 
set. Improvements have also been made to the pumps, 
Noau A. Riaas is Clerk of the Board. 

Burlington, Vt.- The Water Department's annual re- 
port for 1887 shows that during the year 225,111,150 galls. 
of water were pumped, the average daily consumption 
being 616,743 walls., which amounts are slightly less than 
those for 1886. A fire proof fuel shed was erected at a 
cost of. $5244.29. The services added was 
101, 84 being %-in. and the others ranging up to 4-in. Six 
2.846 ft. of new mains were 

1577 ft. of cement 
The total length of 
pipe now in use is 20.58 miles. There are 142 public hy- 
drants and 2) private hydrants now in use. The number 
of meters was increased 112, making the number now in 
A decrease in the amount of water leaving the re- 
eervoir at night, which is principally wasted, has been 
noticed since the increase of the number of meters. The 
report also contains a summary of statistics suggested by 
the New England Water-Works Association, rules and 
regulations for the city of Burlington, etc. F. H. PARKER 
was Buperintendent of Water-Works in 1887. 
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Special Reports of Water-Works 
Construction, 


THE ENGINEERING NEWS MANUAL OF AMERICAN 
WaATER-WoORKS is now being compiled, and will be 
indispensable to every manufacturer, engineer and 
contractor in any way interested in Water-Works 
eonstruction and maintenance, and will be of great 
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value to Water Works superintendents and projec- 
tors of new works. 

Superintendents of water-works and water com- 
panies will wish to see correct and complete data 
concerning their Works in our MANUAL, and to en- 
sure this they should send in repurts at once upon 
the blanks which we have already sent to every 
Water- Works office inthe United States and Canada, 
Many have delayed their report, and if the blanks 
we intended for them have been lost in the mail, 
or mislaid, we will send more upon request. 

We must have a report from every public water- 
supply system in North America, so those who reply 
to our inquiries at once will save a second inquiry. 
We also wish to know of every new Water-Works 
plant in process of constraction, and of every new 
project in this line. We will send to any one desir- 
ing them, blanks upon which reports can be made. 

Further details of the MANUAL will be advertised 
later. We abstract from our special reports for the 
MANUAL the following items of current interest : 


Avuausta, ME., June 30, 1888. 

EDITOR ENGINEERING NEws.—The Caribou Water Co. 
proposes to let contracts on or before October 1 for the 
construction of a system of water-works to supply Cari- 
bou, Me., which has a population of 3,500. The supply 
will be taken from the Aroostook river, and the works 
will include a wooden dam about 500 ft. long and 12 ft. 
high, together with a 750,000 gall. reservoir, or the com- 
pany may previde a 150,000 gall. stand-pipe instead. There 
will be 7,000 ft. of 8-in. and 6,000 ft. of 6-in. cast-iron pipe, 
with 4 hydrants. A pump will be needed with a capa- 
city of 1,000,000 galls. in 24 hours, the lift being 180 ft. 
The town has voted $2,000 a year, for a period of 20 years, 
for 2% hydrants, and also exemption from taxation. I am 
looking for a competent engineer to locate dam, reser- 
voir,ete., but will not pay fancy prices. We will contract 
for the dam separately, if desired. The works must be 
completed by September, 1889. All our contracts will be 
guaranteed, F. H. CLERGUE is President of the Company. 


H. M. HEATH, Treas. Caribou Water Co. 


YORK VILLAGE, Me., July 1, 1888. 


EDITOR ENGINEERING NEws:—The York Beach Water- 
Works Co, has just completed a system of water-works, 
the construction of which was begun May 1. The works 
were designed by H. E. EvANs, who is also Superinten- 
dent. Water is pumped from artesian weils to a tank of 
2,000) galls. capacity, the pump being Worthington 
duplex, with a daily capacity of 99,000 galls. There are 
three miles of 4-in. galvanized-iron mains, the services 
are of the same material, and there are now 100 taps. 
The works are owned and operated by private parties for 
the summer business, the estimated summer population 
being 3,500. H. E. EVANS, Superintendent. 

WOLFBORO, N. H., June 28, 1888. 

EDITOR ENGINEERING NEWS:—A gravity system of 
water-works, to cost $40,000, has been projected for this 

lace by the Wolfboro Water Co., of which STEPHEN 

JURGIN is President, and J. A. FARRINGTON, Engineer. 
The supply will be taken from Beach pond, and hydrants 
will be used for fire protection. The population is 3,000. 

NEEDHAM, Mass., June 26, 1888. 


EDITOR ENGINEERING NEwSs:— An act enabling the 
town to construct water-works was passed by the State 
Legislature some time since, but it has not yet been ac- 
cepted by the people. The supply for proposed works is 
to be taken from springs in the valley of either the 
Charlies river or Rosemary brook, and will probably be 
pumped to a stand-pipe. The estimated cost of the works 
is $50,000, Population, 2,700. E. H. BARNES. 


ETNA, Pa., June 25, 1888. 
EDITOR ENGINEERING NEws:—The Etna Water Co. 
expect to let contracts for their works about July 10, the 
construction to begin July 15, and the works to be 
finished Uct. 1, Water will be pumped from the Alle- 
gxheny riverto tanks. The whole system will cost $75,000, 
cash for which is secured. C. M. HARLOW is Engineer. 
Population, 3,500, GEO. A. CHALFAUT. 
Prest. Etna Water Co. 
LEXINGTON, Va., July 2, 1888. 
EDITOR ENGINEERING NEws:--Our City Council has 
asked the citizens for a loan of $15,000 to be used in in- 
creasing our water supply by piping a large spring, +44 
miles distant, to the reservoir. We expect to begin lay- 
ing pipe during the first half of August. 
J. B. HOLMES, Superintendent. 
Trey, Ala., June 23, 1888. 
EDITOR ENGINEERING NeEws:—Our present works are 
very small and were erected by the City more as an ex- 
periment than otherwise. A franchise to erect a system 
of water-works has been granted to J. WALKER BATES, 
6 Wall St., New York, but operations’ have not yet 
begun. A. C. Wortuy, City Clerk. 


GALESBURG, IIl., June 25, 1888, 


Ep1tor ENGINEERING News: The water-works of our 
city were constructed by a company under a contract 
with city, excepting some 14s miles of mains previously 
eg in by city and sold conditionally to said company. 

sy a cecree of Judge Gresham iu the U.S. District 
Court the contract 1s annulled for non-fu-filment on 
the part ol company aud title to old mains vested in 
ciy. ‘Tbe Firs & Water Committee of our City council 
is now under instructions of Council to proceed to nut 
in acompilere, permanent system of water-works. The 
city has added +4 mile of mairvs and secured an excel- 
lent supply of water, and are now operating a pumping 
station and supplying private water trekers. By ar- 
rangement with the C. B. & Q. R. R. Co., we have good 
fire pressure when needed. Inthe present condition 
of affairs I cannot give such a report as you request, 
but Isball be glad now and in the future to give you 
what information I may be able. 
CHas. WasTé, Chairman Fire. & Water Com. 
Le Mass, Ia , June 28, 1888. 

EDITOR ENGINEERING News: A priyate company has 
proposed to put down driven wells and thus obtain a 
supply of wa er for our population of 5.000. J.M. Dunn, 
a loan broker, is at the head of the scheme, It is ex- 

ected that work will be begun soon and completed 
Nov. 15. P. Eaaan, Jr. 


Prine Buvurr, Ark , June 27, 1888. 


EpIToR ENGINEERING News:—The Pins Bluff Water & 
Light Co. begun tae construction of water-works to 
supply this place, June 23, and will finish the works 


JuLty 7, 1888 


Sept.1. J. F. THowpson is President, and F.L.GREENE. 
Secretary. of the Company. The franchise is for 3u 
years.and the hydrant rental $43 eacrn, with 16 to the 
mile. Thesupply is taken from a well and river and 
yum ped to a stand-pipe 10 ft.1n diameter by 150 ft. high. 

ireet pressure is aiso used, There will be 9% miles 
of cust-iron mains. The contractorsare: J. A. JONES 
of Pine Bluff, general contractor. For pump ng mach- 
inery, the Pond Engineering Co., St. Louis. Mo. For 
ees and specials, the South Shoe Foundry Co., St. 
souis, Mo. For stand-pipe, Palmer & Son. Kansas 
City, Mo. Eddy valves and Chapman hydrants will be 
used. The works will cost $170,000, and the company 
has a capital stock of $200,000. Population, 16,000. 


ss Ouray, Col., June 26. 1883. 

Epitor ENGINEERING News :—We shall enlarge our 
works this year, $20,000 bonds for that purpose having 
been voted by the city last spring. We want rates on 
wooden, paperand iroa pipes. The present works 
were constructed in 1881 and consist of two miles ot 8 
and 10-in. pipe and ten hydrants, (350 taps in 1886) Toe 
supply is by gravity trom Canon creek. M. H. MARK.Is 
Mayor. GEo. C, Prerve, Clerk. 
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RECORD OF NEW WATER-WORKS 
CONSTRUCTION. 


(Specially Communicated.) 


(CONTINUED FROM PAGE 548). 


Sanford Me.—The works were commenced in 
October, 1887, and commenced operations Dec. 20. 
at the «end of May, 1888, there were 7,695 ft. of mains 
in operation. The works were built by daily labor 
under the supervision of E. M. GooDALL. The 
puinping machinery and tank were supplied by L. 
H. Wheeler, of Boston ; the pipe and specials by R.D; 
Wood & Co., of Philadelphla; and the valves and 
hydrants by the Chapman Valve Mfg. Co., of Indian 
Orchard, Mass. The supply is drawn from springs 
and pumped either direct or toa tank 24 ft. diameter, 
16 ft. deep, 51,800 galls. capacity, by an *‘‘ Eclipse” 
pump of the Eclipse Wind Engine Co., Beloit, Wis. ; 
the pump has a daily capacity of 25,000 galls. There 
are 7,695 ft. of 4and 6 in. cast iron mains, 112 hydrants 
and .05 taps. The service pipes are 2 in. and 1!¥ in. ; 
8, in to houses. Average daily consumption 6,000 
galls. Ordinary pressare,15 lbs.; fire pressure, 65 lbs. 
Cost of works, $10,000; the debt will be $5,000; rate 
of interest, 6 percent. The electric light plant cost 
5,000. Annual operating expenses, about $50; an- 
nual revenue, $832 from consumers, nothing from 
city, no rent being charged for hydrants. The net 
receipts from electric lights, after paying operating 
expenses, was $650. The works are owned by the 
Sanford Light and Water Cvu., President and Super- 
intenent E. M. GOODALL; Secretary, E. &. Hussey. 
Capital stock, $10,000 and $5,000 borrowed in notes. 

The company was orignally the Sanford Electric 
Light Co., and after operating as such fer abouta 
year, it was decided to put in a water supply, and 
the company was re-oganized. E. M. GOODALL owns 
4 of the stock and manages the business. At the 
end of May there were only 104 consumers, but 75 
more were expected to be added this summer. The 
fire pumps at mills are connected with the mains 
and are capable of throwing eight 1 in. streams over 
any building. The stockholders in the company are 
nearly all property owners and the hydrants were 
put in by subscription, to protect their own prop- 
erty. The company is putting its earnings into new 
pipe, etc. instead of paying dividends, and will con- 
tinue to do so until the village is thoroughly piped. 
Work is in progess and is expected to be completed 
inthe fall. At present the water is pumped from 
a large spring by a 20 ft. windmill, and pipe is being 
laid to another spring which will give a gravity 
supply. The present population is 1,457. 

Lebanon, N. H.—Yhe works were commenced 
Sept. 1, 1887, and began operations Jan. 3, 1888 ; they 
are about completed. They were designed by W. H. 
LANG, of Burlington, Vt., who was also Constract- 
ing Engineer. The works complete were con- 
tracted for by W. H. Lang, Goodhue & Co., of Bur- 
lington, Vt. The supply is drawn from the Mississ- 
quoi river and pumped to a reservoir of 1,000,000 
galls. capacity by a W. H. Lang triplex plunger 
pump of 1,000,000 galls. daily capacity. There are 
553 miles of mains, 52 hydrants and 80 taps; no 
meters. The mainsare cfcast iron ; sewers of enam- 
eled iron. Ordinary and fire pressure 115 lbs. The 
cost of the works is estimated at $40,000 ; debt, 340,- 
000 ; rate of interest 44g per cent. The works are 
owned by the Village Fire Precinct and bonds for 
240,000 have been issued. Superintendent, H. P. 
GoopRIcH. Present population 3,00), 


(TO BE CONTINUED), 








